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I.  On  the  VoJJlhiUfj'  of  Cafual  Mictilatmis  in  the  Bodies  of 
Animals  becoming  in  the  Courfe  of  Time  hereditary  Marks 
of  DiJlinStion.      By    Profe//br  Blumenbach  *. 

JL  HAT  it  is  poflible  for  mutilations  produced  in  the  bodies 
of  animals,  either  by  accident  or  by  artificial  means,  efpeci- 
ally  when  repeated  through  a  whole  feries  of  generations, 
to  degenerate  in  the  courfe  of  time  into  hereditary  marks  of 
diftinftion,  feems  a  priori  to  be  incontrovertible.  At  any 
rate,  I  fhould  be  glad  to  fee  the  phyfiologift  who  can  affign 
a  reafon  why  this  fhould  not  be  as  poflible  as  the  tranfmiflion. 
of  hereditary  organic  difeafes,  or  hereditary  monftrofities  f, 

or 

*  From  Magaxin  fur  das  l^euejie  aus  der  Pfyjik.  Vol.  VT, 
f  Cf  the  numerous  and  partly  well  known  inftances  of  this  kind  I  fhall 
quote  only  a  recent  one,  mentioned  by  M.  Schulz  in  his  Obfirvations  on  a 
monjlrous  canary  bird,  p.  17.  «<  A  Spanilh  bitch,"  fays  he,  "  which 
had  been  in  my  poITeffion  for  fcveral  years,  was  not  only  brought  forth 
without  a  tail,  but  at  various  times  produced  puppies  fome  of  whom  were 
deftitute  of  tails  alfo.  As  often  as  this  bitch  brought  forth  more  than  one 
P"PPy»  ^"^2  of  them  perhaps  was  quite  perfeil;  the  greater  parr,  however, 
had  half  tails  or  tails  ftill  fliorter,  and  one  at  leaft  had  no  tail  at  all.  The 
moft  fingular  thing  wa?,:hat  tl^  young  almoft  always  had  ji  refcmbl^rce 
Vox.  IV.  B  W 


3  On  the  PoffihWily  of  Mutilations  in  Bodies 

or  the  mod  individual  traits  in  family  likenefles,  fuch  as  % 
thick  under  lip,  ftrong  eye-brows,  and  fo  on,  which  certainly 
did  not  all  defccnd  from  Adam  j  but  which  have  firil  ap- 
peared at  a  certain  generation,  and  fince  that  period  have 
been  continued,  with  more  or  lefs  conftancy,  by  hereditary 
tranfmiffion. 

I.  Injlances  among  Animals. 

We  are  told  by  Sir  Kenelm  Digby*,  that  the  tail  of  a  cat 
having  been  cut  offwhen  young,  fome  of  the  kittens,  which  flic 
afterwards  brought  forth,  were  always  without  tails.  Nath. 
Hlo-hmoref,  who  in  explaining  the  nature  of  generation 
differs  fo  much  from  Sir  Kenelm,  fays  that  he  faw  a  bitch 
which  wanted  almoft  the  whole  tail  from  the  rump,  and  that 
the  half  of  her  young  were  brought  into  the  world  with 
tails,  and  the  other  half  without.  Buflbn  %  aflerts  that  he 
faw  dogs,  the  ears  and  tails  of  which  had  been  cropped  for 
many  generations,  and  which  transferred  this  mutilation, 
either  totally  or  in  part,  to  their  pofterity. 

M.  R.  Mafch,  of  New  Strelitz,  gives  an  account,  in  the 
Nafurforfcher^,  of  a  butcher's  dog,  the  tail  of  which,  ac- 
cordino-  to  cuftom,  had  been  cut  off,  and  which  having  co- 
pulated with  a  flie-wolf,  that  had  been  caught,  the  latter 
produced  three  baftards.  Among  thefe  was  a  male,  half 
orey  like  the  father,  and  born  with  a  cropped  tail;  fo  that  the 
cafual  mutilation  of  the  dog,  as  the  author  fays,  was  tranf- 
ferred  to  this  baflard. 

We  are  told  by  D.  Forfler  1|,  that  it  has  been  remarked  in. 

to  the  father,  whether  grey-hound,  fpaniel,  &c.  in  regard  to  colour  and 
bodily  conformation  ;  and  derived  nothing  more  from  their  mother,  the 
Spanifh  bitch,  than  the  fingularity  of  having  only  the  third  part  of  a  tail,  or 
no  tail  at  all." 

•  On  the  Nature  of  Bodies,  p.  214. 

•J-  Hiftory  of  Generation,  p.  31. 

+  Hiftoire  Naturellc^  vol,  xiv. 

§  Part  XV, 

ll.Bcytr'igc  znr  Volker-und  Lander-Kunde,  Part  i. 

England^ 


hedonung  hereditary  Maris  of  DylinBitn.  ^ 

England,  that  when  horfes  are  continually  docked,  and  both 
ftullions  and  mared  kept  fo  for  many  generations,  the  foals, 
at  laft,  come  into  the  world  with  fome  articulations  fewer 
in  the  tail.  Bufibn  *  has  enlarged  pretty  fully  on  this  fub- 
jedl,  and  endeavoured  to  prove,  by  the  help  of  anatomy,  that 
the  callofities  on  the  brea(l-bone  and  knees  of  the  camel  are 
merely  the  confequcnce  of  their  fubjeclion,  and  the  force  by 
which  thefe  animals  of  burden,  as  is  well  known,  are  obliged 
to  kneel  down ;  and  as  the  young  camels,  when  brought 
forth,  have  callofities  of  the  like  kind,  he  gives  this  as  a 
proof  of  the  hereditary  tranfmiflion  of  fuch  variations  pro- 
duced by  art. 

II.  hijlances  among  the  Humayi  Species, 

Cardan  t  fpcaks  of  the  well  known  ancient  cuftom  of 
the  Peruvians  of  Puerto  Viego^  who  prefled  between  boards 
the  heads  of  their  new-born  children.  This  cuflom,  how-« 
ever,  became  afterwards  like  a  fecond  nature;  fo  that,  in  the 
courfc  of  time,  children  were  brought  into  the  world  with 
heads  formed  in  that  fingular  manner:  and  Cardan  exprefsly 
fays,  that  this  flatnefs  of  the  head  was  originally  the  work  of 
art,  and  not  of  nature.  Conjlat  igitur,  to  ufe  his  own  ex- 
preffions,  huynanavi  formam  muliis  77ioJis  -jariari,  turn  arte, 
tu?u  d'luturna  fuccrjjione.  Hippocrates,  in  his  work  upon  air. 
Water  and  climate,  mentions  fomething  of  the  like  kind  in 
regard  to  the  j^lacrocephah,  a  people  on  the  borders  of  the 
Black  Sea,  who  prefled  the  heads  of  their,  new-born  children ; 
and  this  pra£lice  repeated,  through  many  generations,  pro- 
duced at  length  an  hereditary  diftindionj  fo  that  the  chil- 
dren were  born  with  Leads  of  a  particular  form.  "At  firfi;,'* 
fays  he  %,  "  the  practice  of  the  country  fcems  to  have  been 
the  caufe  of  this  conformation  3  but  cuftom  afterwards  be-» 

"■'  Hiftoire  Naturelle,  vol.  xi. 
t  Vol.  iii.  p.  162  of  Spor.'s  edition  of  his  works. 
*  Tliis  paflage  is  tranflated  frora  the  original  in  Chartierl's  edition, 
'*o\.  vh  p.  zo6. 
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cauic  nature.  Thofe  who  had  the  lartreft  heads  were  con- 
Iklcrcd  us  the  iiobleit ;  and  for  this  reafon  the  ISIacrocepbaii 
predcd  the  yet  pliable  tender  lieads  of  their  children  with 
tlieir  hands,  and  forced  them  to  extend  in  length  by  bandages 
and  other  means.  This  artificial  procefs  gave  occalion  to  the 
fubfequent  increafe  of  fize  in  the  head  among  thefc  people, 
fo  that  artificial  means  were  no  longer  requifite  for  that  pur- 
pofe."  Hippocrates,  howc\'er,  adds  in  afliortfcftion:  ^*That 
in  his  time  their  heads  had  no  longer  that  Angular  form 
completelv,  becaufe  they  had  entirely  neglefted  the  above 
artificial  means  of  formation."  But  that  this  very  little  con- 
tradiels  his  preceding  account  and  opinion  is  ihewn  by  the 
intermediate  paflages,  where  he  endeavours  to  explain  the 
phenomenon  from  his  well  known  theory  of  generation. 
"  The  generative  matter,"  fays  he,  *^  is  collected  from  all 
parts  of  the  body.  From  found  bodies  it  comes  found,  and 
from  difcafed  bodies  difeafed.  Now,  as  bald  heads,  blue 
eve<,  and  overgrown  bodies  are  tranfmitted  in  families,  and 
the  like  rule  takes  place  in  other  circuraftances  of  conforma- 
tion, why  Ihould  not  children  with  great  heads  be  produced 
bv  great  headed  parents?"  Hippocrates,  therefore,  evidently 
meant  only  that  in  the  courfe  of  time  Nature  fometimes 
abandons  forms  flic  has  aflfumed,  and  returns  again  to  the 
original. 

Ariliotle,  in  his  work  on  the  generation  of  animals,  fpeak- 
m%  of  the  grounds  on  which  the  theory  of  Hippocrates  re- 
fpeding  generation  is  foupr'^d,  fays  :  "  It  is  very  probable 
f  )r  this  reafon,  befides  others,  that  children  not  only  refemble 
their  parents  in  internal  and  innate  properties,  but  even  in 
external  marks  w  hich  are  merely  cafual ;  for  there  are  in- 
ftances  of  moles  being  tranfmitted  from  parents  to  their 
children,  and  on  the  very  fame  parts  of  the  body.  He  him- 
fclf  quotes  a  Chaldean,  who,  having  a  mole  on  his  arm,  tranf- 
mitted it  to  his  fon,  though  in  the  latter  it  was  not  fo  appa- 
rent as  in  the  father.  Pliny  alfo,  where  he  treats  of  marks, 
moles,  and  the  like,  being  fometimes  inherited  by  children, 

adds. 


becoming  hereditary  Marh  of  D'lfwiB'ion.  ,<; 

add?,  Ijy  wav  of  example :  Quarto  fartii  Decorum  originis 
mid  ill  hrachio  rcdditur.  In  my  opijiion,  this  [)afragc  alludes 
to  the  hereditary  tranfmillion  of  moles  among  the  Dacians, 
Illyrians,  Sec.  who,  according  to  the  tcftimony  of  many  (jf 
the  Ancients,  were  diftingiiiflicd  by  this  fingularity. 

The  late  M.  Ofann  once  came  to  mc,  full  of  aftf)niflnncnt, 
and  told  me  that  he  had  met  with  a  fimilar  iuftance  in  the 
family  of  a  ftaff-officer,  who  lived  in  the  neighbourhood. 
Tiie  father  in  liis  young«r  days  had  received  a  wound  in  the 
little  fmger  of  his  right  hand,  which  had  been  rendered 
crooked  during  the  cure ;  and  his  fon  and  daughter  were 
born  each  with  the  little  finger  of  the  fame  hand  crooked.  I 
have  fince  feen  both  the  father  and  daughter,  and  have  been 
convinced,  by  infpe6ling  their  hands,  of  the  truth  of  the  above 
information. 

A  literary  man  of  very  great  acutcnefs,  when  convcrfing 
with  me  on  this  fubje6l,  ftarted  the  following  objedtion : 
"  If  artificial  mutilations  can  become  hereditary,  children 
born  of  circumcifed  parents  mufl  often  be  born  without  the 
forefkin,  which  does  not  appear  to  be  the  cafe."  At  that 
time  I  was  acquainted  wi,th  only  one  inftance  of  this  kind 
in  Stcph.  Gerlach's  Jgurnal ;  but  one  example  did  not  ap- 
pear to  me  to  be  of  any  peculiar  weight.  I,  however,  once 
happened  to  a(k  a  Jew  of  this  place,  a  man  not  deftitute  of 
learning,  and  well  acquainted  with  the  ritual  of  his  nation 
refpecting  this  circumftance,  and  was  told  that  it  frequently 
happened  that  the  children  of  the  Jews  were  brought  into 
the  world  with  fo  fliort  a  forefkin  that  it  required  an  ex- 
perienced and  careful  hand  to  circumcife  them.  Tliis  in- 
nate deficiency  is  diftinguilhed  by  a  particular  Hebrew  ap- 
pellation, nauld  7nohl,  or  bom  circumcifed.  His  own  father, 
who  had  circumcifed  above  700  bovs,  and  who  was  cele- 
brated on  account  of  his  expertncfs  ni  this  cafe,  not  at  all 
uncommon,  often  fpoke  of  the  difficulty  of  performing  the 
operation  under  fuch  circumftances.  In  a  word,  v,  hat  had 
^pptared  to  me  an  argument  againft  the  hereditary  tranfmif- 
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iion  of  artificial  mutilation?,  became  unexpeftcdly  an  im- 
portant arginiient  in  its  favour.  I  will,  however,  readily 
acknowledge,  that  all  the  cafes  above  mentioned  may  not  be 
of  equal  authenticity,  and  equally  incontrovertible;  but  even- 
though  the  Icart  in;probablc  Ihould  be  rejected,  there  will 
ftill  remain,  to  fupport  the  probability  of  the  thing,  as  many 
as  could  be  delired  for  a  propolition  which  cannot  well  be 
proved  by  direct  experiments  made  for  the  purpofe. 


II,  Report  on  the  Travels  of  C.  Olivier  a7id  C.  Bru- 
GUIERE,  U7idertahe7i  by  order  of  the  FrcTich  Gov  eminent y 
through  the  Ottoman  Empire,  -^iJ'P^  ^"^  P^^J^^j  during 
the  Years   1^92,  93,   94,  95,  96  and  97*. 

[Concluded  from  the  laft  Volume,  p.  347.] 

J_  HIS  journey  was  extremely  intcrcfling;  for,  befides 
the  great  number  of  objedls  which  \^e  collefted,  and  the  ob- 
fervations  we  had  occafion  to  make,  we  were  furprlfed  to  fee 
a  country  exceedingly  fertile,  yet  almoft  a  defcrt,  and  often 
volcanic,  exhibiting,  at  every  flep,  veftiges  of  ancient  cities. 
We  crofTed  the  Euphrates  and  the  Tigris  on  wretched 
wooden  boats ;  and  two  rivers,  \A'hich  flow  from  the  moun- 
tains of  Curdiftan,  on  boats  formed  of  a  number  of  inflated 
fkins  joined  together.  I  fliall  defcribe,  with  fome  minute- 
nci's,  this  Ample  method  of  crofling  rivers,  becaufe  it  might 
be  emploved  with  advantage  in  Europe,  on  account  of  the 
facility  and  trifling  expence  of  tranfporting  a  great  number 
of  (kins;  of  inflating  them  in  a  moment,  and  uniting  them 
firmly  together  bv  means  of  the  branches  of  trees ;  and  of 
conveying,  in  this  manner,  over  the  largeft  rivers,  a  whole 
army  without  any  danger. 

When  we  arrived  at  Bagdad,  the  pacha  was  fo  ill  that  two 
jPerfian  phyficians,  who  attended  him,  had  given  over  all 

•  Read  in  the  Sitting  of  the  National  Inftitute,  February  14th.     By  C. 
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fiopes  of  his  recovery.  His  aftrologer  had  read  In  the  ftars 
the  fatal  fcnteuce;  the  kiaya  pacha  and  fome  of  the  grandees 
were  already  fomiing  intrigues  to  fuccced  him,  and  the 
janiflaries  were  taking  up  arms  to  fell  their  fervices  to  ih« 
higheft  bidder.  The  Arabs  of  the  defert,  and  of  Mefopo- 
tamia,  waited  only  for  the  moment  of  his  death  to  plunder 
the  caravans  and  rob  travellers.  This  city  was  threatened 
with  a  general  infurrecllon.  Commerce  was  fufpcnded;  and 
it  was  impoflible  for  us  to  continue  our  journey.  The 
pacha  begged  us  to  give  him  our  advice,  until  we  (hould 
have  an  opportunity  of  fetting  out  for  Perfia.  AVe  thought 
ourfclves  bound  to  comply  with  his  requeft,  and  had  the 
fatisfadion  to  'reftore  him  to  health  in  the  courfe  of  a  few 
davs.  From  that  moment  order  was  every  where  re-efta- 
bliflied ;  and  the  kiaya  alone  paid,  with  his  head,  for  the 
fleps  he  had  taken  to  aflume  the  place  of  his  benefador. 
The  pacha  (hewed  us  every  mark  of  gratitude,  made  us  a 
prefent  of  two  fine  Arabian  horfes,  and  gave  us  letters  of  re- 
commendation to  the  khan  of  Kermancha,  and  the  minifters 
of  the  king  of  Perfia. 

We  did  not  delay  a  moment  to  provide  ourfelves  with 
Perfian  drefies,  and  whatever  elfe  was  neceflary ;  and  de- 
parted on  the  i6th  of  May  1795,  with  the  regret  of  leaving 
behind  us  a  box  containing;  feveral  verv  valuable  jewels, 
idefiined  as'  prefents  to  the  Perfian  court,  which  the  envoy  of 
the  republic  at  Conftantinople  was  to  have  fent  after  us. 

The  ufual  heat  at  Bagdad,  during  fome  hours  of  the  day. 
Is  from  no''  to  113°  Fahr.  On  the  day  of  our  departure 
the  thermometer  was  already  at  99!:°  Fahr.  We  had  here 
an  opportunity  of  feeing  a  phenomenon  which  explains  the 
origin  and  caufe  of  that  fingular  and  tranfitory  wind  which 
dtftroys  men  and  animals,  if  proper  precautions  are  not 
taken  to  guard  againfi:  its  eftefts. 

On  our  arrival  at  {Cermancha,  the  firft  city  of  Perfia,  we 
waited  on  the  khan,  made  him  acquainte4  with  the  object 
of  our  travels,  and  delivered  to  him  the  letter  from  the 
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pacha  of  Bagdad.  The  khan  aflced  us  many  queflions  re- 
fpeciing  the  ditlerent  ftates  of  Europe,  with  which  he  feemed 
to  be  little  acquainted,  and  rcfpcdling  our  manners  and  cuf- 
toms.  He  dwelt  moft  on  the  countries  of  the  Ottoman 
empire  which  we  had  traverfed,  and  particularly  Bagdad, 
becaufe  in  that  city  the  aflics  of  Ali  arc  preferved.  He  gave 
orders  to  one  of  his  officers  to  accompany  us  to  court,  and 
procured  us  the  neceffary  palfports.  On  the  ill  of  June  we 
arrived  at  Teheran,  where  we  learned  that  the  king  and  his 
miniilers  had  let  out  in  the  beginning  of  fpring  on  an  expe^ 
dition,  the  objeft  of  which  was  fuppofcd  to  be  the  conqucft 
of  all  Chorazan. 

I  was  highly  pleafed  with  the  idea  of  undertaking  this 
journey,  and  I  confidered  it  as  a  fortunate  circumftance  that 
the  king  was  at  the  head  of  an  army  in  one  of  the  moft  in- 
tcrelling  provinces  of  Perfia;  into  which  no  European 
traveller  had  penetrated,  and  which  produces  the  moft  re- 
markable plants,  as  well  as  the  greater  part  of  the  drugs 
brought  to  us  from  the  Eaftcrn  countries;  but  C.  Bruguiere 
had  been  ill  for  a  long  time,  and  was  threatened  with  a 
dvfentery.  The  dragoman  himftlf  was  indifpofed,  and  rea- 
ions  were  not  wanting  to  difliiade  me  from  undertaking  the 
journey.  "  It  is  not  pofitively  known,"  faid  fome,  "  where 
the  king  is ;  and  it  is  dangerous  to  approach  the  army  in 
this  country,  becaufe  people  are  plundered,  and  even  killed, 
before  they  can  be  known  and  prote6ted.  It  will  require 
more  than  a  month  to  reach  Chorazan,  and  the  king  muft 
return  in  two."  Thefe  reafons  did  not  counterbalance  the 
advantages  which  were  likely  to  refult,  from  this  journey,  to 
natural  hiftory  and  geography ;  but  I  refleiSled  that  the 
health  of  my  colleague  was  becoming  daily  worfe,  and  that 
he  was  incapable  of  fupporting  the  fatigues  of  travelling  fo 
far,  during  the  hottcft  feafon  of  the  year.  It  would  hav» 
been  neceftary  to  traverfe  the  Mazandaran,  a  hot,  marfliy, 
and  extremely  unhealthful  diftri6k ;  and  befidcs  this,  the 
dragoman  rcfufcd  to  accompany  us.     We  then  agreed  to 
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wait  for  the  king  in  the  environs  of  Tchcrnn,  in  order  that 
we  might  take  advanlngc  of  tiie  feafon  proper  for  refcarches 
in  regard  to  natural  hiftory ;  for  collecting  feeds,  and  for 
enabling  C.  Bruguierc  to  re-eflablifli  his  health  with  more 
-laeilitv. 

We  were  obliged  to  negotiate,  and  to  make  feme  pecuniary 
facrifiees,  before  we  could  obtain  permiffion  to  quit  the  town, 
and  refide  in  a  village  at  the  bottom  of  mount  Albours. 
Teheran  contained  hoftages  from  all  the  great  cities  of  the 
empire,  whom  Mehemet  had  caufcd  to  adembie  there  for 
his  fecurity;  fo  that  people  might  enter  the  city,  but  could 
not  depart  from  it  without  the  exprefs  leave  of  the  governor; 
and  the  latter  did  not  let  flip  fo  fine  an  opportunity  of  forcing 
us  to  expend  a  little  money.  As  we  forefaw  that  the  pre- 
fents  left  behind  might  be  retarded,  and  not  even  reach  us, 
we  thought  it  prudent  not  to  make  any  mention  of  them. 
We  had  it  in  our  power,  indeed,  to  ofi'er  the  governor  a 
w-'ateh  and  fome  arms;  but  we  fliould  thus  have  entered 
into  an  engagement  to  give  other  prcfents  to  his  principal 
officers,  and,  on  the  king's  arrival,  having  nothing  fuffi- 
ciently  beautiful  to  offer  to  his  minifters,  and  our  prefents 
beina;  detained  at  Bagdad  under  a  pretence  that  the  roads 
were  not  fafe,  we  fliouId  have  been  confidercd  as  impofiors, 
and  (hould  have  loft  that  confidence  which  our  conducl 
ought  to  have  infpired. 

The  king,  after  taking  pofleflion  of  Mefched  and  all  Chora- 
zan,  and  after  having  deftroyed  Charok-Shah  the  lalt  de- 
fcendant  of  Thamas-Kouli-Khan,  and  carried  away  his  trea- 
fures,  returned  to  Teheran.  He  made  his  entry  into  that 
new  capital  towards  the  end  of  Septcm.bcr  1796;  and,  tvvo 
days  after,  we  had  an  audience  of  the  prime  niinifter,  with 
whom  we  had  reafon  to  be  fatlsfied.  We  endeavoured  to 
fccure  the  friendihip  of  the  chief  fccretary,  an  active,  judi- 
cious, enterprifing  man,  and  as  well  informed  as  could  be 
expected  in  Perfia.  We  fpoke  to  him  of  the  new  govern- 
ment cftabliilied  in  France;  and,  at  the  fame  time,  made 
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him  acquainted  with  its  rcfources,  population,  triumphs  and 
power.  We  received  from  him  fomc  intcrclHng  details  re- 
fpeding  the  manners,  religion  and  government  of  the  Per- 
lians,  as  well  as  a  circumflantial  hiftory  of  the  troubles 
which  had  defolated  that  unhappy  country  fince  the  de- 
thronement of  Shah  llufl'ein,  and  particularly  fmce  the  death 
of  Nadir  Shah. 

On  the  4th  of  O^lober  we  obtained  from  the  miniftcr  an 
audience  to  take  leave ;  and,  fome  days  after_,  his  principal 
fecrctar^-  gave  us  a  letter  addreffed  to  the  French  republic,  a 
copy  of  which  I  immediately  difpatched,  referving  the  ori- 
ginal, which  I  have  fince  prefented  to  the  dire6lory. 

We  now  made  hafte  to  complete  our  obfervations  and  to 
return  to  Bagdad,  as  wt  already  forefaw  the  florm  which  flill 
involves  that  country  in  all  the  horrors  of  a  civil  war.  We 
quitted  Teheran  on  the  15th  of  October,  and  purfued  the 
road  to  Ifpahan.  We  had  made  an  ample  coUcftion  of 
objects  of  natural  hiftory,  and  of  medals.  We  had  acquired 
alfo  very  corrcft  information  refpecting  the  population,  re- 
venues and  forces  of  Perfia;  the  late  revolution,  and  the  ftate 
of  its  commerce.  Our  travels,  how e^er,  would  have  beer^ 
incomplete,  had  we  not  fecn  the  ancient  capital  of  the  em- 
pire, and  the  feat  of  the  fo})his.  We  remained  a  month  at 
Ifpahan,  and  on  the  21ft  of  December  arrived  at  Bagdad. 

Some  European  travellers  have  traverfed  Perfia,  and  have 
given  us  accounts  mure  or  Icfs  corrcclrl  of  that  empire.  They 
have  made  us  acquainted  with  the  iadufiry  and  commerce 
of  the  Pcrfians  ;  given  us  long  details  refpe6ling  the  religion 
and  followers  of  Mahomet;  and  have  defcribed  the  palace 
and  gardens  of  Shah  Abbas  and  his  fucceflbrs,  as  \\c\\  as  the 
public  edifices  of  Ifpahan.  But  the  hiftory  of  the  troubles 
of  Perfia  fince  the  death  of  Nadir  Shah  5  the  changes  la 
manners,  agriculture  and  ipduftry,  which  muft  have  been 
tffcftcd  there  by  inteftinc  wars,  that  continued  for  more 
than  fixty  years;  the  ft)rmatlon  of  a  new  empire,  more 
powerful  than  Perfia  itfclf,  which  extends  from  Candahar  tq 
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Caftimire,  from  Caboul  to  the  country  of  the  Moguls, 
comprehending  the  fertile  banks  of  the  Indus,  cannot  fail  of 
giving  new  intcreft  to  a  new  narration.  In  regard  to  natural 
produftions,  it  will  be  fcen,  by  an  account  of  the  different 
objefts  which  I  (liall  not  fail  foon  to  publifli,  how  little  they 
are  known,  and  how  curious  and  important  the  greater  part 
of  them  are. 

Perfia  is  an  elevated  country,  covered  with  fnow  In  winter 
from  the  Cafpian  fea  to  Ifpahan  ;  and  in  fummer,  dry  and 
exceedingly  warm.  It  confifts  of  mountains  remarkably 
high,  and  of  immenfe  plains,  for  the  moll  part  uncultivated. 
What  muft  aftonifli  every  traveller  is,  that  throughout  the 
whole  empire  no  produAion  can  be  obtained  without  water- 
ing :  neither  corn  nor  vines  grow  there  but  by  means  of 
water.  No  trees  or  flirubs  are  ever  fecn,  but  fuch  as  have 
been  planted,  reared  and  watered  by  the  hand  of  man. 
Water  is  every  where  neceflary ;  and  yet  in  this  country  it 
is  naturally  wanting.  It  was  requifite,  therefore,  that  the 
induftry  of  the  inhabitants  (liould  fupply  this  deficiency  by 
fubterranean  channels,  which  convey  water  from  all  quarters, 
and  end  at  a  common  rcl'ervoir.  By  taking  advantajre  of  the 
declivity  of  the  ground,  they  then  draw  off  different  ftreams, 
near  which  they  form  habitations  more  or  lefs  confiderable, 
according  as  the  water,  more  or  lefs  abundant,  admits  of  a 
greater  or  lefs  degree  of  cultivation. 

Though  wounded,  at  the  diftance  of  fix  days  journey  froei 
Bagdad,  by  a  band  of  Curdes,  while,  aflifting  my  colleaotie 
when  about  to  fall  into  their  hands,  I  was,  however,  foon 
able  to  continue  our  journey;  but  C.  Bruguiere,  whofe  life 
.was  almoft  daily  threatened  in  Perfia,  and  whofe  health  was 
ftill  uncertain,  could  not  for  a  long  time  be  prevailed  on  to 
proceed.  Nearly  fix  months  elapfed  before  I  was  able  to 
perfuade  him  to  fet  out  in  order  to  return  home.  Several 
times,  on  the  approach  of  the  fine  feafon,  did  I  threaten  to 
kaj'e  him  3  but  I  could  never  refolve  to  dp  fo,  as  my  con- 

fcience 


IZ  Travels  through  Turkey^ 

fciencc  would  not  have  ceafed  to  reproach  me,  had  my  com- 
panion, after  my  departure,  terminated  his  career  at  a  dif- 
tance  from  his  friend  and  fellow  traveller. 

During  the  time  I  rcfided  at  Bagdad  waiting  for  the  per- 
fect re-ellabliflmient  of  C.  Eruguierc's  health,  I  employed 
mvfelf  in  colle6tinQr  different  materials  for  a  hlflorv  of  our 
travels.  I  have  feen  the  ruins  of  Seleucia,  Ctefiphon,  the 
file  formerly  occupied  bvthe  celebrated  Babylon;  the  towers 
called  thofe  of  Nimrod,  which  neither  time  nor  the  hand  of 
man  has  been  able  entirely  to  deftroy,  and  \\hich  flill  excite 
the  admiration  of  travellers. 

I  liad  in  Egypt  and  Syria  obferved  the  Arabs,  that  nation 
fo  fingularj  and  rcfpefting  whom  travellers  liave  fpoken  fo 
diiFercntly.  I  had  fliidicd  their  manners,  their  culioms,  and 
the  form  of  their  government.  It  fllll  remained  for  me  to 
live  among  them,  to  travel  with  them,  to  frequent  their 
tents,  and  to  receive  from  their  hands  fimple,  frugal,  and 
wholefome  food. 

As  particular  circumftanccs  obliged  me  at  Bagdad  to  ex- 
ercife  the  funftions  of  a  phyfician,  I  readily  embraced  that 
opportunity  of  feeing  the  interior  part  of  the  Mahometan 
habitations,  and  of  becoming  acquainted  with  the  Hate  of 
their  harems,  and  the  women  fluU  up  in  them.  No  traveller, 
perhaps,  has  been  able  to  colIe£l,  in  this  refpeft,  fo  many 
fmgular  anecdotes. 

We  departed  from  Bagdad  on  the  ifl  of  May  1797,  in 
company  with  a  caravan  detlincd  for  Aleppo.  We  remained 
fixly-fivc  days  on  the  banks  of  the  Euphrates,  and  in  the 
diufert  employed  our  time  in  preparing  plants,  collecting  in- 
fects, fkinning  birds  and  quadrupeds,  and  in  making  obfer- 
vations  on  the  Arabs ;  the  climate,  foil,  and  productions  of 
thcfe  countries.  We  made  only  a  fliort  ftay  at  Aleppo, 
where  we  found  a  letter  from  C.  Aubert  Dubayet,  in  which, 
after  lome  compliments  on  account  of  our  condu(^t,  lie  re- 
quelled  \vc  would  return  by  the  fliortcfl  route  to  Fraijce. 

This 
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This  invitation  was  perfe6lly  agreeable  to  our  wiflics ;  but 
it  Was  indifpcnfably  neceflary  that  \vc  fliould  pafs  through 
Conllantinoplc,  Could  we  leave  behind  us  a  leattered  col- 
Udion,  the  tVuit  of  live  years  labour  and  obfervations,  cx- 
pofcd  to  the  dangers  of  the  fea  and  of  dilapidation?  Is  it  not 
certain  that  objcfts  of  natural  hiftory,  almoft  all  of  a  perifli- 
able  nature,  mxiit  be  taken  care  of  during  quarantines  by 
hands  accuilomed  to  manage  them  ?  How  eafily  might 
manufcripts  have  been  carried  away  ?  We  had  left  fome 
boxes  under  the  care  of  a  merchant  at  Conftantinople,  and 
others  in  an  apartment  of  the  ambafllidor's  palace.  There 
was  a  great  number  at  Scio,  and  fome  at  Latakia.  We 
confidered  it  as  our  duty  to  unite  the  whole,  and  to  convey 
them  all  to  Paris  ourfelves,  in  order  that  it  might  be  feen, 
on  our  arrival,  whether  we  had  accompliOied  the  views  of 
government,  and  whether  we  had  not  deceived  the  expecta- 
tions of  the  learned. 

We  wrote  to  the  ambaflador  to  make  him  acquainted  with 
the  motives  which  induced  us  to  take  the  way  of  Conftanti- 
nople.  We  wrote,  at  the  fame  time,  to  the  confuls  of 
Tripoli  and  Cvprus,  begging  them  to  inform  us  when  the 
firft  fliip  failed  for  the  Archipelago ;  after  which  we  repaired 
to  Latakia,  where  we  found  only  a  wretched  Venetian  fliip, 
in  which  the  conful  advifcd  us  not  to  embark,  as  the  Alge- 
rine?,  for  fome  time  paft,  had  Infulted  tlie  flag  of  that  cx- 
piruig  republic.  We  then  rcfolved  to  proceed  to  Cyprus, 
and  to  traverfe  that  illand,  though  in  the  moft  dangerous 
feafon ;  to  repair  afterwards  to  the  coaft  of  Caramania,  and 
to  proceed  thence  to  Conftantinople,  by  crofling  Afia 
-Minor.  This  journey  was  one  of  the  moll:  interefting  we 
undertook,  both  in  regard  to  natural  hillory  and  the  in- 
formation we  collected  refpefting  the  manners  of  the  Turks, 
in  a  country  little  known,  little  frequented,  and  yet  fo 
worthy  of  attention. 

We  arrived  at  Conftantinople  in  the  end  of  October,  and 
fliould  have  departcu  thence  in  the  Serieufcj  fome  time  after, 

had 
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had  we  received  our  boxes  from  Scio,  and  thofe  we  left  at 
Cypnis.  The  ambalfador  was  emploved  in  procuring  us  si 
pafTage  in  the  Bmne  to  Athens  and  Corfu,  jiift  at  the  time 
of  his  death.  After  that  event,  all  our  efforts  to  procure  a 
fafe  and  dirccl  paffhge  to  France  being  ufelefs,  v^-o  thought 
we  fiiould  be  (lieltered  from  all  danger,  and  free  from 
all  reproach,  if  we  proceeded  to  our  ifles  in  the  Levant, 
by  crofling  the  ifthmus  of  Corinth.  It  was  certainly  of 
much  importance  for  us  not  to  fall  into  the  hands  of 
the  Englifli,  whofe  fliips  covered  the  Mediterranean.  It 
would  have  given  us  great  pain  to  fee  our  enemies  profit 
by  our  labours,  and  reap  the  fruit  of  all  our  dangers  and 
fatigues. 

We  wrote  to  C.  Carra  Saint  Cyr,  charge  (Vajfaircs  of  the 
republic  at  the  Ottoman  Porte,  to  inform  him  of  our  plan, 
and  obtain  his  approbation ;  and  at  the  fame  time  to  aik 
fome  pecuniary  affiftance,  and  make  him  adjuft  the  ftate- 
ment  of  the  funis  advanced  to  us  fmce  our  arrival  in  the 
Levant.  We  received  a  favourable  anfwcr,  and  fuch  as  was 
fuited  to  our  circumflances.  '  ' 

It  may  not  be  fuperfluous  here  to  obfervc,  that  we  had  for 
a  long  time  reminded  the  Porte  of  the  fervices  we  had  ren- 
dered to  it  in  regard  to  the  pozzolana  j  a  fervice  it  perhaps 
thought  it  had  fufficiently  rewarded  by  the  flattering  letter 
which  the  Reis  Eflendi  charged  us  to  deliver  to  the  minifler 
of  foreign  affairs,  accompanied  with  a  prefent  of  2000 
piaftres.  We  (hould  certainly  have  refufed,  from  any  other 
government,  a  fum  fo  fmall  and  fo  ill  proportioned  to  our 
labour,  cxpences,  and  the  importance  of  the  difcovery,  and, 
in  particular,  fo  far  below  the  promifes  made  to  us;  but  a 
government  fo  little  fufccptible  of  honeft  and  generous  con- 
duct, would  not  have  been  fenfible  of  the  motive  of  our 
refufal. 

We  left  Conffantinople  with  a  favourable  wind  on  the 
3Cth  of  April,  in  a  Turkifli  boat  we  had  hired ;  touched  at 
one  of  the  callles  of  the  Dardanelles,  and  different  points  of 
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iht  Troade,  and,  for  the  fccond  time,  traveiTcd  that  fertile 
country.  We  paid  a  vifit  to  the  ancient  file  of  Troy;  faw 
thefources  of  the  Scamander;  went  along  the  fliores  of  the 
Simois,  and  (hence  proceeded  to  examine  the  ruins  of  the 
Troy  of  Alexander.  We  flopped  half  a  day  at  Ipfera ;  went 
on  fliore  at  Cape  Sunium  to  fee  the  remains  of  the  temple  of 
Miner\'a,  and  arrived  at  Athens  on  the  6th  of  May.  We 
did  not  remain  above  twenty  days  in  that  city,  which  ex- 
hibits lb  many  beautiful  monuments,  and  calls  to  remem-  ' 
brance  fo  great  events.  I  have  brought  with  nie  a  plan  ot 
the  ancient  and  modern  city,  by  Fauvel ;  and  one  of  Mara- 
thon, which  I  traced  out  on  the  fpot.  I  collected  information 
refpefting  the  prefent  ftate  of  Athens  and  the  neighbouring 
country,  to  compare  it  wit'n  what  it  was  formerly.  I  have 
feen  Mount  Hvmettus,  the  marble  quarries  of  Pentelica,  the 
cities  of  Elcufis  and  Megara.  We  paffed  through  the  Straits 
©f  Salamis,  where  the  Perlian  fleets  were  deftroved ;  and 
traverfed  the  Ifthmus  to  embark  again  on  the  Gulph  of 
Lepanto,  from  which  we  repaired  to  Patras. 

It  was  time  to  terminate  our  obfervations  on  the  Ottoman 
empire,  and  to  quit  thefe  countries,  now  barbarous,  though 
fonnerly  the  feat  of  the  arts,  fciences  and  philofophy.  It 
was  time  to  place  ourfelves  under  the  segis  of  the  republic. 
We  arrived  at  Corfu  on  the  14  th  of  July,  after  having 
touched  at  Ccphalonia,  Ithaca,  and  Parga.  We  performed 
quarantine  for  21  days.  It  was  not  yet  finiflicd,  and  we 
began  to  think  of  continuing  our  journey  through  Italy, 
though  embarrafled  with  a  confiderable  colleclion,  when  C. 
Coi^ieyras,  commiflary  general  of  the  direftory,  arrived.  We 
immediately  applied  to  him  in  order  to  procure  a  paflage  to 
Ancona.  He  gave  us  reafon  to  hope  that  he  would  foon 
afTign  to  us  for  that  purpofc  a  fmall  vcflel  belonging  to  the 
republic ;  and,  in  the  mean  time,  I  traverfed  the  ifland  and 
environs,  fometimcs  alone,  and  fometimes  with  my  colleague, 
to  procure  information  refpe(^ing  the  natural  productions  of 
^  the 
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iht  country  ;  the  llatc  of  agriculture,  and  the  improvements- 
that  might  be  made  in  it;  its  ports  and  harbours;  the 
timber  of  Epirus  fit  for  fhip-building  ;  the  commerce  of  thefe 
diftricls,  and  the  manners  and  opinions  of  our  new  French 
fubje«Sts.  On  the  23d  of  Auguft,  and  6th  of  September,  I 
dehvered  to  C.  Comeyrastwo  memoirs,  the  one  being  a  con- 
tinuance of  the  other,  in  order  that  he  might  tranfmit  them 
to  government. 

On  the  9th  of  September  we  failed  in  the  Brune  frigate 
for  Butrcnto,  where  we  fpent  the  day,  and  arrived  at  Ancona 
in  the  courfe  of  a  few  days.  My  colleague,  who  had  been 
alnioft  always  indifpofed  and  in  a  ftate  of  fuffering  fince 
our  tour  through  Pcrfia,  here  terminated  his  career,  on  the 
3d  of  Ot5lober  1798,  in  confequence  of  a  malignant  fever 
brought  on  by  fatigue.  He  has  left  a  family  in  want,  whom 
I  doubtlefs  have  no  need  of  recommending  to  the  benevo- 
lence and  juflice  of  the  government. 

I  have  brought  with  me,  from  the  countries  I  have  travel- 
led through,  a  pretty  large  colleftion  of  plants,  feeds,  qua- 
drupeds, birds,  reptiles,  river  fifli,  infects,  fliells  and  minerals, 
as  well  as  of  medals,  engraved  ftones,  and  other  objefts  of 
antiquity.  I  have  Egyptian  idols  and  mummies;  a  feledlion 
of  druo-s,  moft  of  them  unknown  in  Europe;  a  feries  of  the 
medicines  employed  in  Perfia ;  and,  in  the  laft  place,  fome 
rare  and  valuable  manufcripts.  I  have  juft  fent  to  the  na- 
tional garden  of  plants,  feeds  from  Perfia,  Mefopotamia,  the 
defert  of  Arabia,  Syria,  Cyprus,  Afia  Minor  and  Greece,  in 
order  to  be  there  fown  and  cultivated.  A  great  number  of 
thofe  which  wc  fent  home  before,  have  been  already  reared^ 
and  are  in  a  thrivino-  condition. 
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T  is  well  known  that  tlie  Dutch  kept  their  procefs  for  pre- 
paring turnfol  bUie  a  very  great  fecret;  andj  in  order  td 
tiiiflead  the  pubHc,  pretended  that  it  was  made  from  rags 
dved  with  the  juice  of  the  fun-flower  [Hdianthus),  from 
which  it  obtained  its  name.  Since  tlie  late  revoKition,  how- 
ever, in  Holland,  the  true  method  employed  by  the  Dutch 
for  preparing  this  colour  has  been  difcoveted,  and  the  procefs 
is  as  follows  : — ^That  kind  of  lichen  called  orchil  {Lichen  ro~ 
cellii),  or  when  tliat  cannot  be  procured,  the  large  oak  mofs, 
after  being  dried  and  cleaned,  is  reduced  to  powder,  and  by 
means  of  a  kind  of  oil-prefs  the  powder  is  forced  through  a 
brafs  fieve,  the  holes  of  which  arfe  fmall.  The  fifted  powder 
is  then  thrown  into  a  trough  and  mixed  with  an  alkali  called 
I'ctas,  which  is  nothing  elfe  than  the  aflies  of  wine  lees,  in 
the  proportion  of  half  a  pound  of  aflies  to  one  pound  of 
powder.  This  mixture  is  moiliened  with  a  little  human 
urine,  for  that  of  other  animals  contains  Icfs  almmorlia,  by 
which  a  fermentation  is  produced  ;  and  the  moiftnefs  is  ftill 
kept  up  by  the  addition  of  more  urine.  As  foon  as  the 
inixture  aflUmes  a  red  colout",  it  is  pouted  into  another 
trough ;  is  again  moiftened  with  urine,  and  then  flirred 
round  in  order  that  the  fermentation  mav  be  renewed*  In 
the  courfe  of  a  few  days  it  acquires  a  blueifli  colour,  and  is 
then  carefully  mixed  with  a  third  part  of  verv  pure  pulve- 
rifed  potafli ;  after  which  the  mixture  is  put  into  wooden 
pails,  three  feet  in  height,  and  about  half  a  foot  broad.. 
When  the  third  fermentation  takes  place,  and  the  pafte  has 
acquired  a  confiderabiy  dark  blue  colour,  it  is  mixed  with 
chalk  or  pulvcrifed  marble,  and  ftirred  well  round  that  tlie 
\vhole  may  be  completely  united.  This  laft  fubftailce  gives 
the  colour  no  higher  quality,  and  is  intended  merely  to  add 

*  FroiTi  the  HuncUungfzciiung,  by  J.  A.  Hildt,  for  December  ipg?. 
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to  the  w  eight.  The  bhie,  prepared  in  this  manner,  Is  poured 
into  oblong  fquare  iron  moulds;  and  the  cakes,  when 
formed,  are  placed  upon  fir  boards  on  an  airy  floor  in  order 
to  dry,  after  which  they  are  packed  up  for  fale. 


IV.   On  the  appare7it  Converfion  of  Sil-vcr  into   Gold.     Bj' 
Profijjcjr    HiL  DEB  RANT,    of  Erlangcu^. 

JL  PIOUGII  gold  and  fiber  have  this  common  property, 
that  they  Ihew  little  affinity  for  oxygen,  and  their  calces  can 
therefore  be  revived  merely  by  ignition ;  their  difference  in 
other  refpeftg  is  fo  great,  that  fcarcely  any  two  metals  can 
be  more  unlike.  Not  only  is  their  colour  totally  different, 
and  the  fpecific  gravity  of  gold  far  greater  than  that  of  filver, 
but  filver,  in  the  dry  way,  forms  a  perfe6l  union  with  ful- 
phur ;  and  in  the  wet  way,  with  the  fulphuric  and  nitrous 
acids ;  whereas  gold  has  no  affinity  for  thefe  fubflanccs. 

If  the  tranfmutation  of  metals  were  therefore  pofTible,  the 
converfion  of  filver  into  gold  would  be  very  improbable. 
We  muft,  however,  confider  nothing  impoffible  in  nature, 
the  impoffibility  of  which  cannot  be  demonfl;rated  a  priori. 
Each  century,  and,  in  the  prefent  aftive  age,  every  fhort 
period  of  a  century,  difcovers  new  phenomena,  fome  of  which 
are  of  fuch  a  nature  thai  they  would  be  confidered  as  im- 
poffible, were  not  their  reality  fully  confirmed  by  experience. 

I  entertain  no  dread  then  of  being  ridiculed  by  the  un-. 
prejudiced  philofopher,  if  I  call  the  attention  of  chemifts  to 
a  phenomenon  in  which  filver  appears  to  be  converted  into 
gold.  It  is  a  well  known  procefs,  which  I  repeat  in  every 
courfe  of  my  Le6lures,  to  dilfolve  filver  that  contains  copper 
in  pure  nitrous  acid,  to  precipitate  the  pure  filver  by  common 
fait  (muriat  of  foda),  in  the  form  of  horn  filver  (muriat  of 
iilver),  and  theu  to  feparate  the  filver  from  the  latter  by 
liifion  with   mineral   alkali.      An  experienced  chemifl  af- 

*■  From  A/^cmeiiu's  Journal  dcr  Chjmic,  by  A.  N.  Schercr,  1799. 
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Tured  me,  that  when  filvcr  is  revived  in  this  manner,  it  is  in 
part  convcrtcfd  into  geld.  Since  that  time  I  have  frequently 
re-diflbh'cd  in  pure  nitrous  acid  the  iilvcr  which  I  obtained 
from  horn  fdvcr,  and  always  found  a  fmall  quantity  of  black 
powder  remaining  at  the  bottom,  which  feemed  to  have  all 
the  properties  of  gold. 

My  procefs  for  reviving  the  horn  fdver  is  perfe6lly  fimplc: 
I  pour  into  a  deep  crucible  a  bottom  of  alkali  an  inch  high, 
and  form  in  it  a  hemilpherical  cavity  with  the  round  end  of 
a  cupel  rammer.  I  then  put  the  horn  filver,  well  pounded, 
and  mixed  with  as  much  alkali  (neither  of  them  moiftened), 
into  this  cavity,  cover  the  whole  with  a  thin  ftratum  of 
alkali,  and  apply  a  flow  heat,  till  the  whole  mafs  comes  to 
red  fufion ;  by  which  means  the  revived  filver  is  enabled  to 
link  down  and  colleft  itfelf  at  the  bottom.  As  vegetable 
alkali  (potafh)  produces  the  fomeeffeft  as  the  mineral  (foda), 
I  employ  the  former  becaufe  it  is  cheaper.  I  find  by  ex- 
perience, that,  to  form  a  moid  ball  of  the  horn  filver  and 
alkali,  is  not  only  unneceflary,  but  even  prejudicial;  for  the 
moift  mixture  is  tenacious,  and  unavoidably  adheres  to  the 
fingers  and  the  veflels,  thereby  caufing  wafle.  As  the  horn 
lilver  is  fo  extremely  fufible,  and  at  the  fame  time  a  flux  for 
earths,  and  as  it  eafily  penetrates  the  crucible,  the  principal 
objeft  in  reviving,  according  to  the  above  method,  is  to  in- 
crcafe  the  heat  by  very  flow  degrees,  fuffering  the  charcoal 
to  burn  only  gently  for  two  hours  around  the  bottom  of  the 
crucible,  that  the  horn  filver  may  be  in  a  ftate  of  fufion 
before  the  crucible  has  been  long  ignited.  By  thcfe  means 
the  alkali  is  enabled  to  join  Itfelf  gradually  to  the  muriatic 
acid,  and  at  the  fame  time  fo  completely  that,  w  hen  the 
heat  is  increafed  till  the  alkali  is  in  a  red  fufion,  there  is  no 
longer  horn  filver  but  metillic  filver  prefcnt,  which  there- 
fore may  come  in  contact  with  the  crucible  without  any 
danger. 

For  diiTolvlng  the  revived  filver  I  employ  nitrous  acid, 
which  I  firfl  purify  a   oaiytes  from  the  fidphuric  acid,  and 
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afterwards  by  filver  from  the  muriatic  acid.  It  cannot  lier*' 
fee  difcovcred  how  gold  could  be  conveyed  to  the  filver  by 
the  folvent  and  precipitant  employed  ;  and  therefore,  to  ap-' 
pearance,  a  part  of  the  filver  is  aftually  converted  into  gold* 
Enlightened  chemifts,  however,  \vill  fcarcely  believe  in  this 
tranfmutation,  and  will  rather  fufpeft  fonie  deception.  I 
confefs  that  I  do  not  myfelf  believe  in  it,  and  I  explain  the 
appearance  of  gold  from  the  revived  horn  filver  in  the  fol- 
lowing manner  : — -Notwithftanding  the  great  difference  be- 
tween gold  and  filver,  fome  filver  is  almoft  always  prefent  in 
pure  gold  ',  and  a  little  gold  is  in  like  manner  almoft  always 
prefent  in  pure  filver  (in  thofe  commonly  called  pure).  The 
cafe  is  the  fame  in  thefe  metals  when  worked,  particularly 
in  coins,  even  where  they  are  not  alloyed  one  with  the  other. 
In  all  the  ducats  I  have  hitherto  tried,  even  in  thofe  of 
Holland,  I  found,  on  drflblving  them  in  aqua  regia,  a  little 
lilver  depofitcd  in  the  form  of  horn  filver.  In  all  French 
crowns,  even  in  the  fine  Harz  florins  which  are  perfeftly  free 
from  copper,  I  found  a  little  gold,  which,  when  they  were 
tliflblved  in  the  nitrous  acid,  was  thrown  down  in  a  dark 
coloured  precipitate,  which  could  not  proceed  from  the  al- 
loying. Dutch  ducats,  for  example,  are  not,  as  far  as  I 
know,  alloyed  w  ith  filver ;  and  no  one  certainly  will  believe 
that  the  irold  found  in  the  Harz  florins  and  French  crowns- 
was  purpofely  added  to  them.  The  metal  of  thefe  coins  ha* 
from  nature  a  fmall  portion  of  foreign  metals;  the  gold  a 
little  filver,  and  the  filver  a  little  gold,  as  long  as  it  is  not 
purified  by  quartation — or  the  gold  by  antimony.  If  a  folu- 
"  tion  therefore  be  formed  of  fuch  filver,  the  gold  remains  un- 
dlflblved,  and  gradually  depofits  itfelf  at  the  bottom  as  a  fiive 
black  powder. 

It  may  be  readily  comprehended,  that  every  chemift,  unlef^ 
he  has  very  Httle  experience  in  fuch  proceffes,  when  he. 
wiflics  to  precipitate  filver  as  horn  filver,  will  firft  pour  off 
and  filter  the  clear  folution  of  filver  and  copper  from  the 
black  gold  powder,  before  be  adds  the  muri^  of  foda.     Or* 
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ahady  view,  one  might  conclude,  that  the  gold  which  is  af- 
terwards found  in  the  fame  filvcr,  when  revived  from  horn- 
lilver,  could  not  be  a  portion  of  the  fame  gold  of  which  a  part 
had  been  depofitcd  on  the  firft  folution  of  the  impure  filver. 
But  is  it  not  poflible  that  even  when  the  folution  has  flood  a 
confiderable  time,  and  the  greater  part  of  the  gold  powder 
has  depofited  itfelf,  a  portion  may  flill  remain  fufpended, 
and  its  particles  be  fo  minute  as  to  pafs  through  the  filtre  ? 
A  well  diluted  fomewhat  ferruginous  acid,  after  diluted 
prufTiat  of  potafli  (phlogifticatcd  alkali)  has  been  added  to 
it,  looks  at  firll  blue,  but  perfectly  tranfparent ;  yet  in  the 
courfe  of  a  few  davs  real  Pruffian  blue  depofits  itfelf  at  the 
bottom  as  a  fine  powder,  and  then  the  fluid  lofes  its  colour. 
The  particles  of  the  precipitate  are  at  firft  too  fine,  and  ap- 
pear under  too  fmall  angles,  to  be  dillinguiflied  by  the  eye  as 
folid  bodies  amidft  the  fluid.  The  cafe  is  the  fame  with 
filieeous  earth,  when  the  liquor  of  flints  ig  much  diluted ; 
and  alfo  with  gold  calx  precipitated  with  the  mineral  alkali 
from  aqua  regia,  where  the  tranfparent  colourlefs  ley  poured 
off  from  the  firft  precipitate,  and  filtred  through  eight  folds  of 
paper,  at  the  end  of  feveral  days  again  forms  a  black  depofit. 
As  my  time  is  fully  occupied  with  the  proceflTes  neceflary 
for  my  Lectures,  I  have  not  leifure  at  prefent  to  examine  this 
circumftance  by  a  feries  of  experiments.  But,  perhaps, 
fome  other  chemifi,  by  repeatedly  diflblving  filver  and  pre- 
cipitating it  by  muriatic  fait;  may  be  enabled  to  confirm  or 
refute  my  opinion. 

Obfer'vations  on  the  foregoing  Paper,  hy  Br.  Scherer, 
TITE  preceding  remarks  are  greatly  confirmed  by  many 
obfervations  already  made  public.  Thus  Romberg,  in  fup- 
port  of  his  aflTertion  that  all  gold  has  been  once  filver,  quotes 
the  following  experiments :  ^'  If  you  fufe  a  hundred  times 
in  fucceflfion  8  or  i6  ounces  of  filver,  which,  by  previous 
quartation,  you  are  convinced  contains  no  gold,  keeping  it 
cagh  time  at  kaft  an  hour  in  fufion,  and  afterwards  feparatc 
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it  by  the  quart,  you  will  be  able  to  feparate  a  confiderable 

quantity  of  gold,  which  was  not  before  in  it,  bccaufe  you  fe- 

parated  by  the  firft  quartaiion  all  the  gold  it  could  contain. 

Farther,  diflblve  8  oz.  of  filver  in  aquafortis,  feparate  all 

the  undiiTolved  part,  add  to  it  common  falt^  and  edulcorate 

the  precipitate  you  have  obtained  and  dry  it.     Mix  with  it 

half  its  weight  of  well  purified  regulus  of  antimony  prepared 

with  iron_,  and  diftil  the  whole  in  a  retort  over  a  flow  fire. 

About  3  oz.  or  more  of  the  butter  (muriat)  of  antimony  will 

pafs  over,  and,  when  the  fire  has  been  flrengthened  to  the 

utmofl,  the  filver  will  remain  with  a  part  of  the  regulus  at 

the  bottom  of  the  retort.     Fufe  this  filver  in  a  crucible  until 

no  more  vapour  arifes,  and  until  all  the  regulus  is  evaporated. 

Then  fufe  this  filver  once  or  twice  more  in  new  crucibles 

witli  a  little  borax  and  faltpetre,  and  it  will  become  much 

more  beautiful  and  finer  than  cupelled  filver.     If  you  then 

granulate  this  filver  and  diflblve  it  in  aquafortis,  a  great  many 

black  fcalcs  will  remain  behind,  and,  on  fufing,  you  will  find 

them  to  be  gold.     If  you  repeat  this  operation  once  more 

with  the  fame  filver  and  a  like  regulus,  a  few  black  flakes 

only  will  remain  ;  and  the  third  time  there  will  be  none*." 

Boerhaave  fays,  in  his  Elements  of  Chemiftry,  "  If  two  parts 

of  the  precipitated  calx  of  filver,  well  mixed  by  trituration 

with  one  part  of  regulus  of  antimony,  be  diftilled  in  a  retort 

in  a  fand  bath,  pure  butter  of  antimony,  equal  in  weight  to 

ihe  regulus  added,  will  pafs  over.     The  filver,  with  part  of 

the  regulus,  will  remain  at  the  bottom;  and,  when  reduced, 

always  gives  real  gold  f,"     Kunckel ;}:,  in  like  manner,  ob- 

"^  See  Memoires  de  V Academie  de  Paris  for  the  year  1709,  p.  135  ;  and 
Ci ell's  Nc'ites  Chem.  Arcbi'v.  vol.  i.  p.  30. 

f  Si  enim  calcis  praecipitatae  argenti  partes  dure,  cum  reguli  antimonii 
pairc  una,  tritu  bene  miflse  diftillant  ex  rctorta,  igne  arena?,  prodit  purum 
butyruni  antimonii  tanto  pondere,  quo  fuit  regulus  admiftus.  Argenrum 
cum  parte  reguli  manet  in  fundo,  et  redudum  jemper  dat  'veruni  aurym, 
Elementa  Chemis.     I.ipfiae,  1732.     Tom.  ii.  p.  413, 

^  Sec  his  Ctcm.  (ra^inUcin,  p.  146. 
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tallied  gold  by  treating  filvcr  with  comniou  fait.  M.  Cappel, 
b}'  treating  (ilvcr  with  arfenic,  obtained  from  four  ounces  tea 
grains  of  gold  *.  Guyton  confirms  this  experiment,  and 
obfer\'es  that,  in  this  manner,  8  grains  of  gold  are  obtained 
from  1000  grains  of  filverf.  The  arfenic,  in  the  laft  cafes, 
was  combined  with  gold.  Some  very  important  refults,  in 
regard  to  this  fubjeit,  might  be  obtained  by  examining  the 
works  of  the  ancient  alchemiib,  as  all  their  alfertions  re- 
fpe£ling  real  tranfmutation  might  be  explained  by  mere  fe- 
paration,  without  allowing  them  fo  much  as  fome  have 
done  X' 


V.  H'lfioiy  of  "Aflronomy  for  the  Year  1798.  Read  in  the 
College  de  France,  No-v.  20.  5v  Jerome  La lande, 
Infpettor  and  Dean  of  the  College,  and  formerly  Diredor  of 
the  Qhfervatory. 
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[Concluded  from  the  laft  Volume,  page  389.] 


SAW  at  Strafburgh  the  firft  flieets  of  a  new  map  of 
Swiflerland  conftru6led  by  jM.  Weifs,  to  whom  M.  Tralles 
communicated  his  triangles  and  bafes.  This  map  is  ex- 
tremely well  enoraved,  and  gives  us  an  intcrelling  topogra- 
phy of  Helvetia. 

I  paid  a  vilit,  in  my  paflage,  to  the  obfervatory  of  Man- 
heim,  which  had  aftbrded  me  fo  much  pleafure  in  1791 ; 
but  I  found  the  inftruments  packed  up  in  boxes  and  de- 
pofited  in  vaults  which  the  bombs  had  fcarcely  refpecled, 
and  waiting  there  for  peace,  without  which  neither  Icicnce 
nor  happinefs  can  exilL  The  minifter  d'Arberg,  whom  I 
requeued  to  fecond  the  zeal  of  M.  Barry,  lliewed  me  every 
mark  of  friendlbip. 

*  Crell's  Ncuejle  eniikckungen,  vol.  x.  p.  136, 

f   Crell,  lit fiipra. 

\  See  Crell's  AV.v<fi  them.  ArcbiiJ,  vol.  i.  p.  112,  . 
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On  the  15th  of  December  1797,  Tycho  Brahc's  blrUi- 
day,  Dr,  J.  Ch.  Burckhard  arrived  at  my  houfe.  This  able 
aflronomcr,  born  at  Leipfic  on  the  30th  of  April  1773, 
came  to  reinforce  tlie  agronomical  corps  in  France;  and  he 
is  engaged  in  a  (jcrman  Iranflation  of  Laplace's  Mechan'ujue 
Celejh,  or  La  Theorit'  de  VAttraB'ion,  now  in  the  prefs.  This 
important  work  will  give  the  lad  degree  of  perfe6lion  to  our 
tables :  two  hundred  pages  of  it  are  already  printed. 

On  the  fume  day  I  requeued  General  Bonaparte  to  pro-r 
cure  a  good  inftrument  for  the  obfervatory;  and  on  the  19th 
of  March  the  government  granted  me  3000  livres  to  pur- 
chafe  the  feven  and  a  half  feet  mural  quadrant  of  C.  lo 
Monnier.  AVe  had  long  folicited  good  inftruments  for  the 
obfervatory.  C.  Caflini,  when  director  in  1785,  had  ob- 
tained a  fund  for  that  purpofc  from  the  minifter  Breteuil; 
but  he  had  not  time  to  make  ufe  of  it.  When  I  was  direc- 
tor in  1795  I  renewed  my  folieitations,  and  we  were  at 
length  able  to  procure,  the  firfl  time,  for  the  moft  beautiful 
obfervatory  in  the  univerfe,  an  inftrument  worthy  of  France*, 
The  Bureau  des  Longitudes  has  fent  thither  ^n  achromatic 
telefcope;  but  that  is  not  fufficient. 

On  the  30lh  of  April  I  requefted  from  General  Bonaparte 
10,000  livres  to  ere6l  the  mural  quadrant  and  the  meridiari 
telefcope  of  the  obfervatory ;  and  to  make  nt  i'arls  obferva- 
tions  to  correfpond  with  thofe  made  by  his  aftronomers.  He 
departed  too  foon ;  but  Neufchatcau,  the  French  minifter,  ia 
worthy  of  remedying  that  deficiency,  and  gives  us  reafon  to 
hope  for  the  aftiftance  we  ftand  in  need  of.  C.  Lefran^ais 
obferved,  with  a  complete  circle,  tlie  folftices  of  this  year; 
and  I  have  fcen,  with  pleafurc,  that  the  obliquity  of  the 
ecliptic  correfponds,  within  a  fecond  or  two,  with  the  table 
which  I  gave  in  my  Aftronomy  in  1792,  and  which  is  em- 
ployed by  moft  aftrorxomcrs, 

*  The  expence  of  building  the  obfcrvarorv  is  f-Riniatcd  at  a  milhon  of 
livres  (40,000!.),  without  incluJing  the  foundations  and  fubterrinean 
places  eighty  feci  in  depth. 
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On  the  20th  of  .lunc  the  Inflitute  decreed  the  prize  for 
tinic-kcepcrs,  ufcd  in  afcertaining  the  longitude  at  fea,  to 
two  chronometers  made  by  C.  Louis  Berthoud^  the  goino-of 
which  was  ohferved  by  C.  Mcflier  and  myfclf  during  fix 
months.  I  carried  one  of  them  to  Gotha;  and  I  had  the 
fatisfaftion  of  finding  that  a  journey  of  two  hundred  leagues, 
in  a  carriage,  did  not  make  the  change  of  a  fecond  per  day 
in  its  movement.  The  Inflitute  will  propofe,  on  the  4th  of 
January,  as  the  fubjed  of  a  prize  to  be  adjudged  in  two 
years,  the  theory  of  the  comet  of  1770,  which  was  propofed 
l)y  the  Academy  in  1792.  It  has  not  hitherto  been  poflibic 
to  calculate  this  comet  but  in  an  orbit  of  five  years,  and  a 
revolution  fo  {liort  is  improbable. 

The  Memoirs  of  the  hijUtutc  for  the  Yc^ir  IV.  have  ap- 
peared. They  contain  my  Thcoiy  of  IMcrairj,  the  rcfult 
of  forty  years  refearches.  This  was  the  firll  memoir  read 
in  the  firft  fitting  of  the  firft  clafs  of  the  Inllitute,  on  the  ift 
of  Janviary  1796, 

The  Bureau  Jes  hongltudes  has  publiflied  two  voliuncs  of 
the  Connitijj'ancc  cles  Terns  for  the  years  VIII.  and  IX.,  the 
jidditions  to  which  were  edited  under  my  infpeftion.  It  has 
determined  that  this  work,  in  future,  (hall  contain  500  pages, 
in  order  that  we  may  infert  in  it  our  obfervations  and  calcu- 
lations. Thefe  two  volumes  contain  a  number  of  important 
articles  :  new  catalogues  of  the  ftars ;  tables  of  the  moon's 
horary  motion  by  Delambre;  obfer\ations  of  Mercury  by 
\'idal,  the  great  and  aftonifliing  obferver  of  that  planet,  to 
whom  we  are  indebted  for  being  able  to  fay  that  the  obfer^ 
vations  of  Mercviry,  fo  rare  and  fo  difticult  before  his  time, 
are  at  prefent  as  numerous  as  thofc  of  the  other  planets,  and 
leave  nothing  more  to  be  \\  iflied  for  on  that  head.  He  has 
alone  done  more  than  all  the  other  aftronomers  of  the  world, 
either  ancient  or  modern ;  and  we  may  now  difpenfe  with 
employing  our  attention  on  that  fubjed:!.  C.  Vidal  muft 
pjakc  every  other  allronomcr  defpair  ot  exceeding  him. 
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An  intcrefting  memoir,  accompanied  with  a  trigonome- 
trical chart,  ferving  to  reduce  the  apparent  diftance  of  tlie 
moon  from  the  fun,  or  from  a  flar,  to  tlic  true  diftance,  and 
to  refolvc  other  quellions  of  navigation,  has  jull  appeared,  by 
J.  R.  Maingon,  lieutenant  de  frigate.  This  ingenious  chart, 
of  great  utihty  to  the  navy,  was  engraved  by  order  of  the 
miniller,  and  pubhfhed  at  the  depot.  It  will  fupply  the 
place  of  the  large  charts  of  Margetts,  and  enable  navigators 
to  fubftitute  operations  with  a  pair  of  compafl'es  for  calcu- 
lation. 

The  Geographical  Ephemeridcs,  undertaken  by  M.  von 
Zach,  of  Gotha,  at  the  commencement  of  the  year,  are  a 
remarkable  and  ufeful  work,  as  there  are  found  in  them  every 
month  curious  obfervations ;  information  refpecling  new 
books  and  charts,  new  voyages  and  geographical  maps,  fuch 
as  thofe  of  Ireland,  Africa  and  the  Black  Sea,  of  fo  much 
importance  at  a  time  when  the  public  attention  is  directed 
towards  thefe  countries ;  alfo  portraits,  fuch  as  thofe  of 
Herfchel,  Delambre,  Sir  .Tofeph  Banks,  &c. ;  in  a  word,  every 
thing  that  can  be  intercfting  to  aftronomers,  geographers 
and  navigators.  An  extenfive  correfpondence  with  all  coun- 
tries enables  M.  von  Zach  to  form  a  mutual  communication 
between  learned  men,  even  the  mofl  diftant  from  each  other. 
The  only  inconvenience  is,  that  the  German  language  is  not 
fufficiently  cultivated  in  the  South.  I  have  requelted  that 
a  profeflbr  of  German  may  be  eftabliflied  in  the  College  de 
France,  as  I  am  fully  convinced  of  the  importance  of  that 
language  to  various  branches  of  fcience.  No  journal  was 
devoted  to  aftronomy  and  geography;  and  there  was  little 
reafon  to  hope  that  any  of  the  kind  would  be  undertaken. 
Adelbulner  and  Bernoulli  had  attempted  it  without  fuccefs. 
The  high  efteem  in  which  M.  von  Zach  is  held,  has  given 
to  his  work  a  fufficient  degree  of  reputation  to  enfure  a  fale, 
and  confequently  the  continuance  of  tliis  ufeful  publication. 

M,  MartQnfi  has  publiflicd,  in  Tranfylvania,  a  dcfcription 

of 
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of  the  ohfervatory  coniiruclcd  by  Count  Bifliop  Eathyani  at 
Carllburir  ox  Alba  Julia,  called  alfo  WeilTcmbourc;  and  Alba 
Carolina. 

M.  Triefneckcr,  of  Vienna,  has  pubhflied  a  confidcrable 
work  on  eclipfes  of  the  fun  and  planets.  He  has  calculated 
aiiorc  than  150  obfervations,  and  the  tcdioufnefs  of  luch  la- 
bour is  well  known.  Scarcely  any  thing  of  the  kind  had 
been  done  in  1760,  when  I  began  to  give  an  example  of 
thefe  calculations. 

We  are  informed  that  a  volume  of  Bradley's  obfervations, 
fo  long  expected,  has  been  publidied  at  London.  M.  de 
Mendoza  publilhed,  alfo  at  London,  in  1797,  refearches  in 
regard  to  folving  the  principal  problems  of  nautical  aftro- 
nomy,  with  tables  of  verfed  fines  for  every  ten  feconds,  and 
an  auxiliary  table  which  reduces  the  difcovery  of  the  true 
diftance  to  the  addition  of  five  verfed  fines. 

We  have  received  the  Ephcmerides  of  Bologna  for  twelve 
years,  fi-om  1799  to  1810,  by  C.  Mateucci,  aliifted  by  C. 
Alanianui,  Guglielmini,  Sacchetti,  and  Canterzani  the  fon. 
Since  the  commencement  of  the  prefent  century,  the  Aca- 
demy of  Sciences  always  publiflied  the  Ephenierides  for  ten 
years.  The  lall  volumes  are  by  Delplaces,  Lacaille  and 
myfelf.  I  finiflied  at  the  year  iSco,  old  ftyle :  the  em- 
barraflTed  ftate  of  commerce  prevented  me  from  immediately 
finding  a  bookfeller,  and  I  therefore  renounced  thefe  cal- 
culations. The  aftronomers  of  Bologna,  more  fortunate, 
have  fupplied  this  deficiency;  and  we  ihall  have  twelve 
years  materials  to  allift;  thofe  who  with  to  make  almanacks 
for  that  period. 

The  Ephemerides  of  Milan  contain  the  refult  of  an  im- 
portant labour  of  C.  Oriani,  on  the  method  of  correcting  the 
elements  of  the  tables  of  Mercury  by  obfervation ;  and'many 
intereftinnj  obfervations  of  C.  Rensio  and  De  Cefaris. 

M.  Schrotcr,  of  Lilienthal,  has  publiflied  the  fccond  vo- 
lume of  his  Ajlronomical  Colh'&ions,  which,  befides  other 
things,  contains  the  apparent  diameters  of  the  fatcUites: 

nine- 
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nine-tenths  of  a  fecond  for  the  fecond ;  and  one  fecond  and 
0  half  for  the  third. 

M.  Bode,  at  Berlin,  has  publiflied  a  new  volume  of  his 
Kphemerides  for  the  year  1801,  and  a  third  fupplementary 
volume ;  which  contain  many  aftronomical  obien  ations  and 
memoirs^  by  the  German,  French  and  Englifh  aftronomers. 
This  work,  like  that  of  M.  von  Zach,  is  a  repertory  which 
no  aftronomer  can  be  without. 

\Vc  have  received  alfo  a  folio  volume  of  logarithmic  tables, 
publifhed  in  1794,  by  M.  Vega,  an  officer  of  artillery  in  the 
emperor's  fenice.  Wlacq's  tables,  publifhed  in  1628  and 
i6<53,  had  become  exceedingly  fcarce;  they  were  never  re- 
printed, and  yet  they  were  often  wanted.  M.  Vega  lias, 
therefore,  rendered  a  great  fervice  to  mathematics  by  rev 
publifliing  that  valuable  edition. 

M.  Schubert  has  publifhed,  in  German,  at  Peterfburgh, 
a  large  trcatife  of  aflronomy,  in  three  volumes  quarto,  form- 
ing altogether  nearly  900  pages. 

The  Bibliotheque  Britami'iqjie  of  Geneva,  for  March  and 
April,  contain  interefting  details  refpe<5ting  the  method  em- 
ployed by  M,  Blair  to  correcb  the  difierence  of  refrangibility 
in  telefcopes.  Eflential  oils,  a  folution  of  corrofive  fublimate 
in  fpirit  of  wine,  with  the  addition  of  a  little  fal  ammoniac ; 
butter  (muriat)  of  antimony  diluted  in  a  little  ether  or 
alcahol,  mixed  with  a  few  drops  of  the  muriatic  acid, 
anfwered  the  purpofe  extremely  well,  when  inclofcd  be- 
tween two  lenfes  of  crown  glafs  *,  He  formed  a  very  good 
objeft  glafs  with  a  folution  of  fal  ammoniac  and  mercurial 
fublimate  (muriat  of  ammonia  and  mercur)-).  He  has  dif- 
covered  that  thefe  different  fubflances  have  not  a  like  diflri- 
bution  of  colours,  as  Bofcovich  remarked  in  1765.  In  fliort, 
he  has  calculated  the  curves  of  glafles  in  fuch  a  manner  as 
to  correal  the  aberration  of  fphericity,  This  curious  paper 
has  been  tranflated  into  French^  but  C.  I^eroy  has  kept 

*  Tranfaftions  of  the  Ropl  Society  of  Edinb^urgh,  vol.  iii. 
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baclc  the  manufcript  for  three  years.  We  are  obllgetl  to  C. 
Piftct  for  having  made  it  known  in  his  excellent  coUcttiort 
the  Bibliotheque  Brilanniqiie :  the  author  calls  thcfe  tele- 
fcopes  aplanat'ic,  or  without  error. 

I  have  publifhed  a  new  edition  of  Rivard's  Treatife  on  the 
Sphere  and  the  Calendar;  a  well  written  elementary  book, 
\Vhich  has  been  ufeful  for  half  a  century.  I  have  added  to 
it  the  Republican  Calendar,  remonftrating  againft  the  defi- 
ciency of  intercalatiort,  as  the  decree  of  Oftober  the  3d 
1798  was  not  in  that  refpe6l  agreeable  to  what  I  had  de- 
livered to  C.  Romme. 

C.  Francois  dc  Neufchateau  fignalifed  his  entrance  into 
the  miniftr}'  by  ordering  an  Aftronomical  Bibliography  to  be 
printed.  I  brought  with  me  from  Germany  a  great  many 
articles  for  this  Work ;  and  I  have  found  that  no  kind  of 
bibliography  can  be  complete  without  the  co-operation  of 
niany  perfons  in  different  countries.  The  period  of  the 
death  of  the  great  Copernicus  was  (till  a  problem,  which  I 
fefolved  during  mv  journey.  He  died  on  the  nth  of  June 
J543,  though  Gaffendi  and  Weidler  fay  the  24th  of  May, 
aind  Planche  the  1 1  th  of  Julv,  in  the  interefting  colle6lion 
of  Ephemerides,  where  the  memorable  events  of  each  day 
are  recorded.  I  have  caufed  more  than  fixty  manufcripts  to 
be  examined  in  the  national  library.  C.  Legrand,  one  of 
the  librarians  of  that  celebrated  repofitory,  gave  me  an  ac- 
count of  many  others ;  fo  that  we  arc  making  advances  in 
this  part  of  aftronomical  erudition. 

We  have  received  the  obfervations  of  C.  Ratte  at  Mont- 
pellier,  C.  Thulis  at  Marfeilles,  and  C.  Vidal  at  Mirepoix : 
thofe  of  the  laft-mentioned  aftronomer  arc  of  a  VQiy  extra- 
ordinary kind.  C.  Vidal  faw  Mercury  at  the  diftance  of 
ihree-fourths  of  a  degree  from  the  fun.  The  beauty  of  the 
climate,  the  perfed;iun  of  his  inftrument,  and  the  excellence 
of  his  fight,  have  produced  obfervations  as  valuable  as  lingu- 
lar :  1  have  fpokea  of  them  before. 

The 
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The  direAlon  of  the  obfervatory  dt  Amfterdam,  belonging 
to  the  Society  Felix  Mends,  has  been  entruRed  to  M.  Cal- 
koen.  He  has  been  at  Gotha  to  cxercife  himfelf  with  M. 
von  Zach ;  and  has  begun  a  courfc  of  obfervations  which 
will  be  ufeful  in  a  country  where  none  were  ever  made, 
though  the  want  of  a  navy  muft  induce  the  government  to 
open  their  eyes  in  regard  to  an  obje6l  fo  necefl'ary  to  navi- 
gators. In  vain  did  I  go  to  Amllerdam  in  1774;  the  Stadt- 
hoklcr  and  the  Grand  Penfionary  promifed  every  thing  I 
wilhcd,  and  did  nothing.  M.  van  Swinden  afterwards  made 
fome  exertions,  the  efiec^s  of  which  begin  to  be  felt. 

C.  Hcnrv,  who  went  from  Manheim  to  Peterlburgh,  has 
been  able  to  reftore  aftivity  to  the  obfervatory  of  that  capital. 
He  has  caufed  to  be  erefted  the  large  mural  quadrant  by 
Bird,  which  had  remained  a  long  time  in  the  packing-box, 
and  which  Rumoufki  never  made  ufe  of. 

M.  Plazzi,  the  aftronomer  of  Palermo,  is  preparing  to 
meafure  a  degree.  I  have  fent  him  an  exa6t  metre,  and 
they  are  employed  on  a  complete  circle. 

The  minifter,  Pleville-Peley,  has  increafed  the  falaries  of 
the  aftronomers  belonging  to  the  marine  obfervatory  at 
Marfeilles,  where  Thulis  makes  continued  and  important 
obfervations. 

The  furvey  of  Corfica,  or  defcription  of  that  ifland,  begun 
thirty  years  ago,  has  been  finilhed.  The  large  triangles 
were  laid  down  by  C.  Trahchot ;  the  minuter  operations  - 
were  performed  by  a  great  number  of  afliftants.  The  minif- 
ter of  finance  having  commiflioned  me  to  examine  this 
labour,  I  have  reafon  to  think  that  it  is  fufficiently  corre6l 
to  be  taken  as  a  model,  fliould  a  like  plan  be  adopted  in  re- 
gard to  all  the  departments  of  France,  which  would  be  highly 
ufeful. 

C.  Perny,  who  had  been  fent  to  Belgium,  and  who,  finee 
1795,  has  formed  forty  triangles  at  Bruges,  Ghent,  Oltend, 
Antwerp,  Middclburgh,  See.  has  fet  out  for  the  Batavian 
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Tepvil)Vic,  which  promifcs  to  furnifli  him  with  ever)'  thing 
jiecefl'ary  for  continuing  that  labour. 

On  the  24th  of  January  the  Inftitute  proppfecl  to  the 
Dire6lory  to  requeft  the  different  powers  of  Europe  to  fend 
learned  men  to  France,  to  aHifl  in  ellablifliing  the  new 
nicafures,  and  to  fanftion  that  eftablifhment.  Eleven  have 
arrived  from  Denmark,  Spain,  Italy  and  Holland :  from 
Denmark,  M.  Buggc,  dirc(5lor  of  the  obfervatory,  and  know  ii 
by  fome  important  works;  from  Spain,  MefTrs.  Gabriel 
Cifcar  and  Auguftine  Pedrayes;  from  the  Batavian  republic, 
C.  van  Swindcn  and  yEnece,  the  former  well  known  by  fome 
excellent  works  on  natural  philofophy;  from  Tufcany,  M. 
Fabbroni ;  from  Sardinia,  Count  Balbo,  the  miniftcr  at 
Paris;  from  Helvetia,  C.  Tralles ;  from  the  Lio-urian  re- 
public, C.  Moltedo ;  from  the  Cifalpine  republic,  C.  Maf- 
cheroni,  from  whom  General  Bonaparte  broucrht  us  what 
will  ferve  as  a  leflbn  to  our  mod  famous  geometricians ;  and 
from  the  Roman  republic,  C.  Franchini. 

On  the  23d  of  Jifhe  the  legiflative  body  made  a  law,  that 
the  Bureau  dcs  Loyigifndcs  fliould  preferve  the  original  ftand- 
ard  of  the  metre,  or  of  that  new  meafure  deftined  to  be  in 
future  the  type  of  all  mcafures,  and  to  prevent  hereafter 
that  confufion  w^hich  has  hitherto  prevailed  in  the  meafurcs 
of  all  countries. 

Aftronomy  has  fo  few  profelytes  that  T  am  happy  in  beino- 
able  to  fay  that  Dr.  Burckhardt,  who  came  from  Gotha  lait 
year,  continues  to  labour  w  ith  us  at  Paris,  and  that  he  is 
already  one  of  our  belt  aftronomers. 

Delambre  had  as  affiftants  in  his  immenfe  labour  C. 
Tranchot,  already  w^ell  known  by  the  great  operations  in 
Corfica,  and  young  C.  Pomard,  who  devotes  himfelf  to 
afironomy,  and  who  cannot  fail  to  make  a  rapid  proo;reC5 
under  fuch  a  mafter.  Afironomy  has  need  of  a  few  recruits; 
and  I  do  every  thing  in  my  power  to  procure  them  ;  but  the 
career  is  laborious,  and  not  lucrative :  this  is  fuPncient  to 

explain  why  we  have  fo  few. 
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Blanpaln,  born  in  1779,  ^^^^o  faw  firfl  at  Marfcillcs  i\\t 
comet  of  1797,  announces,  at  the  age  of  nineteen,  as  much 
fecal  as  knowledgCi  He  is  diftinguilhcd  by  his  great  learn- 
ing and  good  moral  qualities.  J3eing  obliged  to  apply  to 
commerce,  he  is  not  yet  able  to  indulge  his  tafte  for  aflro-i 
nomy ;  but  he  calculates  obfcrvations,  and  even  makes 
fome  himfclf. 

Young  Bernier,  of  Montauban,  applies  alfo  to  the  fame: 
fcience  with  fuccefs,  I  wiflied  to  get  him  fent  out  with 
General  Bonaparte ;  but  my  application  was  too  late. 

C.  Cotilon,  though  employed  in  the  adminiftration  of 
■domains,  has  come  to  lodge  in  the  College  de  France^  in  order 
to  labour  along  with  us.  His  intelligence  and  zeal  we  often 
find  ufefal. 

On  the  nth  of  November  C.  Caflinl  V.  aged  fixtecn^ 
■who  has  come  to  refide  in  the  obfervatory  to  purfue  the 
traces  of  his  anccftors,  and  who  difplays  all  the  zeal  which 
Ought  to  be  infpired  by  fuch  an  illuftrious  name,  made  his 
firft  obfervation  in  the  obfervatory  of  the  College  de  France^ 
under  the  direclion  of  C.  Lefran^ais.  He  will  fupply  the 
place  of  Maraldi  IV.  who  has  left  us^ 

After  having  fpoken  of  our  acquifitions,  I  m,uft  now^  fpeak 
ef  our  lofl'es.  In  the  hiftory  of  aflronomy  for  the  Year  V^ 
I  announced  the  death  of  Toaldo,  which  happened  at  Padua 
on  the  [8th  of  November.  As  I  publilhed  a  particular 
eloge  of  that  ufeful  aflronomcr  in  the  Magaz.in  Encyclope- 
dique^y  I  fliall  herd  add  nothing  on  the  fubjcft,  except  that 
his  jJace  is  fupplied  in  the  obfervatory  of  Padua  by  his 
nephew,  M.  Chiminello,  who  was  a  long  time  his  afliftant. 

Bertrand-Auguftin  Carrouge,  an  aflronomcr  of  great 
merit,  died  on  the  29th  of  March.  He  was  born  at  Dol  ort 
the  8th  of  06lober  1741.  He  calculated  a  thoufand  ftars 
for  the  Celeftial  Globe  publifhed  by  C.  Lai-iarchc,  fucceflbr 
to  Fortin ;  and  he  made  a  great  many  calculations  for  the; 

■'*  Vol.  V).  p.  4O9. 
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CoiinoiffiiTices  Jcs  Temps,  and  the  fccond  edition  of  my 
Aftrononiy.  He  publillied  feveral  memoirs  in  the  Con- 
notfj'ances  des  Tcmf>s ;  and  a  few  days  before  his  death  he 
delivered  to  me  tables  for  calculating  the  phafts  of  the  moon, 
better  than  thofe  which  are  in  Bougiier's  and  La  Caille's 
Elements  of  Navigation.  They  are  in  the  Comioijfances  des 
Temps  for  1801.  He  was  exceedingly  poor  when  he  was 
appointed  admin'ijlrateur  general  des  poJJcs  on  account  of 
the  efteem  which  Revellliere-Lepaux,  the  director,  had  for 
his  merit.  His  new  appointment  did  not  prevent  him 
from  applying  to  aftronomy :  talents  rarely  condu6l  to  for- 
tune ;  this  only  happens  when  power  is  united  with  know- 
ledge. 

Alexis  John  Peter  Pauilon  died  on  the  15th  of  June.  He 
was  born  on  the  loth  of  February  1732,  near  LulTan,  and 
is  known  by  his  Metrology^  an  immcnfe  colle6lion  of  the 
meafures  of  all  countries,  which  appeared  in  1780.  I  pro- 
pofed  that  labour,  and  furniflicd  him  with  the  greater  part 
of  the  foreign  meafures  ;  but  he  added  many  refearches,  dif- 
fertations,  and  calculations  refpecling  the  ancient  meafures, 
population  and  agriculture.  He  employed  himfclf  on  other 
parts  of  the  mathematics,  fuch  as  the  Screw  of  Archimedes. 
In  the  year  1781  he  publifhed  a  Theory  of  the  haivs  of 
Nature,  in  which  he  refuted  Newton  and  Nollet,  and  efta- 
bliflied  a  new  geometrical  foot  of  123 "-  lines.  In  that  work 
he  fpoke  of  the  pyramids  of  Eg\pt,  &c.  He  was  fo  fully 
perfuadcd  of  the  importance  of  his  difcoveries,  that  he  af- 
fumed  this  motto  :  E  putco  'Veritas.  In  the  laft  place,  he 
was  employed  in  reducing  into  decimal  meafurc-s  the  im- 
menfe  number  of  foreign  meafures,  when  the  economy  of 
government  fuppreflcd  his  falary,  and  plunged  him  into 
wretchednefs  and  dcfpair,  which  terminated  in  his  death. 
The  Inftitute  is  juft  now  foliciting  government  to  grant 
fome  relief  to  his  widow  and  children. 

Beauchamp  wrote  to  me^  from  Aries,  that  he  had  loft  his 
Vol.  IV.  D  brother. 
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brother,  the  companion  of  his  travels  through  Arabia ;  anc? 
his  pupil  Hyacinth  Receiveur,  who  difplavecl  all  that  zeal 
and  all  thole  good  qualities  which  could  be  wiilicd.  1  his 
lois,  a  verv  great  one  to  ailronomv,  threw  Beauchamp  into 
defpair,  and  difguited  him  with  a  voyage  to  Arabia;  but  the 
miniller  fent  him  to  join  Bonaparte  and  the  men  of  letters 
aii'emblcd  in  Eg\pt,  where  he  will  certainly  contribute  to 
the  fuccefs  of  that  important  expedition,  in  regard  to  the 
geographical  and  adronomical  parts. 

M.  Reccard,  who  had  publilhed  various  obfervations,  died 
at  Konigibero;  on  the  'zd  of  Oclober. 

We  have  loll  lately  alfo  John  Francis  Calle.  He  was 
horn  on  the  25th  of  Oelobcr  1744,  at  Verfailles,  where  he 
received  a  good  education,  and  ac(|uircd  an  early  tafte  for  the 
mathematic?.  In  1768  he  came  to  Paris,  where  he  had  an 
opportunity  of  being  more  thoroughly  inftrufted.  In  1774 
he  formed  fome  diitingiriflied  pupils  for  the  fchool  of  engi- 
neers, where  the  examinations  were  flriel,  and  admiffion 
difficult  to  be  obtained.  In  1779  he  gained  the  prize  pro- 
pofed  by  the  Society  of  Arts  at  Geneva,  for  efcapements. 
In  1783  he  completed  his  edition  of  Gardbier's  Tables  of 
Logarithms  J  which  were  exceedingly  convenient,  of  great 
utility,  and  ydry  correct ;  and  which  poflefled  advantages 
above  all  the  others.  In  1788  he  was  appointed  profeflor  of 
hydrography  at  Vannes,  afterwards  at  Dunkirk  5  and  in  1792 
he  returned  to  Paris,  and  was  for  a  few^  years  profeflTor  dcs 
inpenit'urs  geograpbes  at  the  depot  of  war.  This  place  hav- 
ing been  fuppreffed,  he  continued  to  teach  in  Paris,  where 
he  was  always  conlidered  as  one  of  the  beft  mathematical 
mailers  to  whom  pupils  could  apply. 

In  1795  he  publiflicd  the  new  llereotype  edition  of  the 
Tables  of  Logarithms,  coniiderably  enlarged  with  logarithmic 
tables  of  the  fines,  according  to  the  ne^v  decimal  divifion  of 
the  circle.  Thefe  are  the  firll  which  ever  appeared.  Towards 
fclie  end  of  1797  he  prefeuted  to  the  National  Inftitute  the 
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J)tan  of  a  new  telegraph,  and  a  telegraphic  language,  accom- 
panied with  a  dielionary  of  i3,ooo  French  words  adapted 
lo  it  hy  a  combination  worthy  of  fo  able  a  mathematician. 

Thefe  labours  had  injured  his  health;  he  had  been  a  loner 
time  allhmatic,  and  notwithltanding  his  condition  he  pub- 
lifhed,  that  year,  an  excellent  memoir  on  finding  the  longi- 
tude at  fea,  under  the  modeft  title  of  A  Supplement  to  the 
Trigonometry  and  Navigation  of  Bezout.  He  died  on  the 
14th  of  November  1798,  leaving  behind  him  a  daughter, 
born  at  Vannes  in  1793.  According  to  a  tradition  in  the 
familv,  he  was  defcended  from  Defcartes.  I  have  not  been 
able  to  obtain  the  genealog}'^  of  his  family;  but  it  is  fufficient 
for  the  glory  of  Calle,  that  he  has  done  honour  to  a  name 
fo  celebrated. 


VT.  Progrefs  of  Dr.  Mitchill'^  Mind  in  invefiigating  the 
Caufe  of  the  Pefiilential  Dijlempcrs  which  vijil  the  Cities  of 
America  in  Suminer  and  Autumn.  Being  a  Devehpenient 
of  bis  Theory  of  Pejidential  Fhiids,  as  puhlijhcd  to  the 
World  in  1795?  and  the fucceeding  Years*. 

J  T  had  a  long  time  appeared  to  him,  that  what  haid  beeri 
mentioned  by  medical  writers  and  lecturers  under  the  names 
of  micfma  and  contagion,  was  not  treated  of  with  the  pre- 
cifion  and  certainty  of  knowledge,  but  difcufled  with  all  the 
indiftinclnefs  and  conjecture  of  fomething  only  guefled  at. 
And,  while  a  ftudent  at  Edinburgh,  he  fuppofed  the  doctrine 
taught  in  the  univerfity  of  the  fedative  operation  of  thefe 
poifons  was  true,  until  he  heard  from  Dr.  Brown,  while  at- 
tending his  lectures,  a  contrary  opinion. 

Delivering  his  fentiments  on  Jiimulants,  Brown  had  faid, 
*'  Vcnena  et  contagiones  incertius  eodem  fpeftant."  (Ele- 
menta  Medicinse,  cap.  3.  §  xi.)  This  implied  a  doubt  in 
Brown's  mind,  whether  thefe  claffes  of  objects  were  ftimur 

*  From  an  Arrerican  Correfponclent, 
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lants  or  not.  This  doubt  is  repeated  in  §  xix.  where,  €X- 
prcfllng  his  ideas  of  the  manner  the  exciting  powers  aA  upon; 
excitability,  he  fecms  to  confider  poifons  and  contagions  as 
exceptions  to  the  general  rule  of  action:  "  nifi  quod  venena 
et  contagiones  excipi  pofle  vidcntur."  And  although,  in  the 
two  following  paragraphs,  he  endeavours  to  fliew  that  thefe 
fubftances  diTcJiimulants,  and  a6l  upon  the  living  body  after 
the  manner  of  other  (limuli,  ftill  he  is  fo  wholly  filcnt  as  to 
their  nature  and  conftitution,  and  fo  entirely  deftitute  of  ex- 
perimental proof  or  demonitrative  reafoning,  and  withal  fo 
brief  and  general  in  his  remarks,  that  nothing  folid  and  fatif- 
fa^lor)^  is  afforded  in  that  part  of  his  work  which  treats  of 
thefe  matters. 

In  converfation  with  this  original  though  unfortunate 
man,  Dr.  Mitchill  acquired  incorred  information  on  the 
matter  of  thefe  poifonous  fubftances  and  their  manner  of 
a(^ing ;  the  fum  of  Brown's  reafonins;  but  tendino;  to  fliew 
that,  as  all  other  fubftances  according  to  his  hypothefis  were 
ftimulants,  poifons  and  contagions  could  not,  from  the  nature- 
and  analogy  of  things,  aft  in  any  other  way  than  by  ftimu- 
Jation  too. 

Thus  it  appeared  to  Dr.  Mitchill,  when  he  returned  to 
America  in  1787,  that  that  field  of  phyfical  fcience,  which 
included  the  production,  operation,  and  extinguifhment  of 
poifonous  fluids,  lay  almoft  waftc  and  uncultivated.  On  turn- 
ing over  the  Encyclopedia,  there  fcarcely  appeared  a  fubjeft 
whofe  inveftigation  promifed  greater  good  to  mankind,  or 
fairer  fame  to  the  inveftigator,  than  the  hiftory  of  thefe  nox- 
ious produftions.  Not  long  after  this  time  the  Medical  So- 
ciety of  the  State  of  Delaware  propofed  a  prize-queftion, 
"  What  was  the  hurtful  power  which  produced  the  febrile 
diftempers  of  that  region?"  And  Dr.  Mitchill  was  folicited 
by  his  friend  Dr.  Ed.  Miller,  then  fecretary  of  the  fociety,  to 
compete  for  the  prize.  But  being  at  that  time  engaged  ia 
the  ftudy  of  the  law,  and  alfo  in  the  politics  of  his  coun- 
tr)'  as  a  nicmbQr  of  the  legiflature,  he  declined  undertaking 
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sny  thing  of  the  kind;  but  obferved,  "  that  the  itiifchievous 
matter  would  be  found  to  be  a  gas,  and  an  analyfis  of  a 
portion  of  the  almofphere  there  would  not  fail  to  dete6t 
•■jubatjort  of  gas  it  luas." 

Being  devoted  to  other  purfuits,  the  fubjeft  of  poifons 
hardly  occurred  to  him  afterwards,  that  he  recolle6lSj  as  a 
theme  for  contemplation,  until  the  year  1795,  when  the 
following  incidents  fet  him  ferioufly  to  thinking.  While  on 
a.  tour,  that  fummer,  towards  the  northern  country,  he  had 
afcended  towards  the  fources  of  the  Kaats-kill,  and  been 
engaged  among  the  fublimc  and  pi6lurefque  fcenerv  of  the, 
Blue  Mountains,  in  the  State  of  New  York.  On  a  Hioulder 
of  the  eaftern  fide  of  a  ridge,  called  the  Pine  Orchard,  he 
ver)'  narrowly  efcapcd  being  bitten  by  one  of  the  rattle- 
fnakes  which  infeft  that  zone  of  the  mountains.  This  fer- 
pent,  of  the  full-grown  and  largeft  fize,  lay  bafkim^  in  the 
fun-fhine.  The  voyager  had  walked  within  a  foot  and  a  half 
of  him  before  he  was  difcovered.  The  agitation  and  whiz- 
zing noife  of  his  rattle  led  firft  to  his  deteftion.  When  fecn, 
he  was  bent  into  a  coll,  and  his  head  was  crefted  apparently 
to  llrike.  The  fuddcnnefs  of  the  furprife,  and  the  grand  and 
novel  afpeft  of  the  animal,  prevented  for  a  moment  the 
emotions  of  fear.  Dr.  Mitchill,  however,  was  foon  brought 
to  his  recolledlion  by  the  cries  and  fliouts  of  his  companions, 
who  were  terrified  at  the  extremity  of  his  danger.  In  the 
mean  time  the  animal  crept  quietly  away,  and  Dr.  Mitchill 
efcaped  unhurt.  By  the  joint  efforts  of  the  company,  this 
ferpent  and  his  mate  were  drawn  from  their  lurking-place 
and  killed.  In  the  dififeclion  of  their  bodies,  in  which  he 
was  aided  by  W^illiam  Cutting,  Efq.  and  others,  Dr.  Mitchill 
had  an  opportunity  of  examining  their  fangs,  jaws,  and  re- 
ceptacles of  venom.  So  narrow  an  efcape,  as  it  induced 
him  to  reflect,  led  him  afterwards  to  conclude,  that  there 
was  very  little  of  philofophical  information  to  be  derived 
from  Mead's  Mechanical  Account  of  Poifons  ]  and  that  in 
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Fontana's  Experitnents,  the  general  exciting  caufc  of  plague 
and  peflilcncc  had  been  left  unexplored. 

Another  occurrence,  during  that  excurfion,  had  direded 
his  attention  to  the  mbje6l  of  poifons.  Dr.  A^^illiam  M. 
Rofs,  one  of  the  party,  had  difcovcred  that  the  Bhus  Toxico- 
dendron grew  at  the  foot  of  the  Blue  Mountains,  And  a 
parcel  of  the  leaves  and  ftenis  of  the  plant  were  colle6led 
and  earned  home,  with  the  intent  of  repeating  Alderfon's 
experiments  w  ith  this  venomous  vegetable,  on  perfons  at-, 
flicled  with  pally. 

From  this  tour  as  he  was  returning  to  the  city  of  New 
York,  he  learned  with  forrow  at  Paughkeepfie,  a  town  eighty 
miles  difiant,  that  a  malignant  diftemper  had  broken  out 
during  his  abfence,  and  that  among  other  perfons  Dr.  Mala- 
chi  Treat,  then  phyfician  of  the  port,  had  been  carried  off 
by  it.  Haftening  back  with  all  fpccd,  he  faw  and  converfed 
with  a  number  of  phyficians,  and  found  them  divided  in 
opinion,  whether  the  yellow-fever,  for  fo  the  difeafe  was 
called,  exifted  in  the  city  or  not.  The  majority  feemed  dif- 
pofcd  to  doubt  or  deny  the  fact.  A  (liort  time,  however, 
was  fufficicnt  to  convince  all  perfons  whatever,  that  a  fad 
and  terrible  malady  had  made  its  appearance  among  the  in-. 
habitants. 

Imprelled  as  he  was  v/ith  ideas  about  poifons,  it  appeared 
to  him  at  once,  that  the  exciting  caufc  of  the  endemic  fick- 
nefs  of  ISew  York,  was  as  much  a  poij'on  as  thejiuidsj'ecretcd 
by  the  rattle-fnake  or  the  toxicodendron.  There  was  a  dif-< 
ference,  however,  between  the  venom  of  peftilence  and  the 
poifons  ft riftly  denominated  animal  and  'vegetable ;  becaufe 
the  two  latter  were  always  the  cti'ed  of  vafcular  and  glandular 
adtion  with  fecretion  in  living  bodies ;  whereas  the  former 
was  the  rcfult  of  new  combinations  taking  place  in  organized 
fubftanccs  during  their  putrefa6lion  and  decay,  without  any 
thing  like  a  fecretory  function.  IJcrein,  then,  feemed  tQ 
coniift  the  diftindion  between  what  might  be  called  Com- 
mon 
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^roN  Poison  and  Spkcific  Poison;  the  one  being  pro- 
duced by  the  corrvpt'toti  of  dead  bodies,  the  other  alTorded  by 
Jecrction  going  on  in  living  ones. 

The  decifive  nuthod  of  euinino;  information  conccrnino* 
this  Common  1'oison  (vcncnum  univcrfale)  muft  neccf- 
farily  be  an  examination  of  every  individual  procefs  gaing  ori 
during  the  compHcated  work  of  animal  and  vegetable  difor- 
ganization.  For  this  purpofe  Dr.  Mitchill  had  planned  a 
fet  of  experiments.  But,  before  undertaking  thcfe,  he  de- 
termined to  watch  the  operation  of  the  poifon  already  pro- 
duced, be  it  what  it  might,  and  obferve  in  what  manner  it 
wrought  the  defiru6lioii  of  life.  And,  for  this  purpofe,  he 
remained  in  the  city  until  the  licknefs  was  abating;  having 
omitted  no  opportunity  to  witnefs  and  collc6l  fa6ts  as  they 
occurred  in  the  midft  of  pcltilence  and  death. 

Much  obfervation,  and  in  clrcumltances  where  the  per- 
fons  beft  calculated  to  make  refearches  in  fcience  rarely 
choofe  to  expofe  themfclves,  had  led  Dr.  Mitchill  to  believe 
that  the  hiflory  of  azote,  both  in  living  and  dead  bodies^ 
would  throw  a  world  of  light  upon  this  department  of  phy- 
lics.  Accordingly  he  went  to  Plandome,  his  country  ren-^ 
dence  on  Long  Ifland,  and  became  convinced,  by  experi- 
ments made  on  the  air  extricated  in  the  abdomen  of  putre- 
fying animals,  that  it  was  not  merely  carbonic  acid  gas,  but, 
confifted  alfo  of  a  large  quantity  o^  azotic  air.  It  is  remark- 
able, that,  to  avoid  the  obloquy  too  often  levelled  at  experi- 
ments, he  was  obliged  to  condu6l  his  procefles  with  all  pof- 
fible  fecrecy. 

But  azotic  air  alone  feemed  to  poffefs  too  little  aiSlivity  to 
excite  the  horrid  fymptoms  which  conliituted  and  charac- 
terifed  the  diftemper  he  had  fo  lately  witnefTed.  Yet  he 
knew,  and  there  was  no  need  of  any  new  experiment  to  prove 
it,  that  this  verv  azote  did  not  always  evaporate  with  caloric 
in  the  form  of  air;  but  in  higher  degrees  of  heat  than  that 
of  06lober,  when  his  experiments  were  made,  this  acidifiable 
bafis  frequently  conne(i:led  itfelf  with  oxygen,  and  conftituted 
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a  ver\'  peculiar  and  deftruftivc  acid.  Such  an  acid  poifon, 
he  became  perfuaded,  had  deprived  Mr.  Hewibn;,  Dr.  Walfli, 
Mr.  Jones,  and  oiher  dillcclors,  of  their  Hves,  by  being  ad- 
mitted to  a  fur'ice  denuded  of  llcin.  Dr.  Latham's  fad  of 
the  fervant  poifoned  by  touching  an  agnail  on  his  finger  with 
the  flefli  of  a  putrid  hare  which  he  was  fkinning,  is  of  the 
fame  kind.  Immerfion  of  thefe  carcafes  in  ftrong  folutions 
of  alkaline  falts,  or  the  mere  fprinkling  them  with  pot-afli 
or  foda,  would,  he  thought,  have  prevented  thofe  unpleafant 
accidents. 

In  fuch  cafes  the  produft  formed  by  the  chemical  union 
of  azote  with  oxygen,  mingled  with  more  or  lefs  of  water, 
and  exifting  in  a  liquid  form,  poifoned  onlv  when  the  parts 
of  a  livin^  animal  were  brought  into  conta6l  with  it,  as  it 
befpreads  the  furface  which  produced  it.  But  Dr.  Mitchill 
was  convinced,  that,  in  higher  temperatures,  when  the  furface 
of  the  earth  was  heated  to  ii6  degrees,  and  even  to  130  of 
Fahrenheit's  fcale,  this  liquid  poifon  took  on  occafionally  a 
vaporific  or  aerial  form,  and  was  copious  enough  fometimes 
to  taint  or  infe6l  a  chamber,  a  ho.nfe,  a  neighbourhood,  or 
even  a  city.  In  the  former  cafe  it  injured  none  but  thofe 
who  meddled  with  it,  in  the  fpots  where  it  was  produced  ; 
in  the  latter  it  rofe  into  the  atmofphere,  and  fallied  forth  in 
queft  of  prev,  to  diOances  indefinitelyremote. 

About  this  period  of  the  inquiry  Dr.  Mitchill  made  an 
excurfion  through  a  part  of  the  State  of  New  York,  in  con- 
fequence  of  an  appointment  from  the  Society  for  promoting 
Agriculture,  Arts  and  Manufachires,  to  explore  the  natural 
produftions  of  the  countrv,  and  efpecially  to  determine 
whether  any  mines  of  coal  cxifted  in  the  neighbourhood  of 
Iludfon's  River.  It  did  not  appear  that  any  conhdcrablc 
quantities  of  that  article  of  fuel  were  to  be  found;  but  it  was 
afcertained,  in  the  courfe  of  the  expedition,  that,  in  fome  of 
the  manufactories,  where  the  alkaline  fait  of  burnt-wood  is 
cxtrad^ed  to  form  tl^e  pot-afh  and  pearl-afli  of  commerce, 
t.jere  was  enough  of  oxygenated  azote  in  the  atmofphere  to 
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combine  with  a  portion  of  the  alkali  cryftiilllfing  about  the 
letch-tubs,  and  to  conflitute  falt-pctrc.  The  labourers  at 
pot-alh  works,  though  much  expofed  to  night  air,  were  fel- 
doni  vifited  by  the  ordinary  fevers  of  the  climate. 

His  altention  being  thtls  called  to  the  properties  of  alkalis, 
was  foon  engaged  in  a  more  minute  inveftigation  of  the  hif- 
tory  of  pot-afh,  by  the  following  incident.  Pr.  Mitchill  re- 
ceived from  the  Chamber  of  Commerce  in  Glafgow,  a  letter 
complaining  of  the  bad  quality  of  certain  barrels  of  pot-a(li 
and  pearl-afli  exported  from  New  York  under  the  infpcftor's 
brand,  and  proved  by  the  bleacher  at  Paifley,  to  whom  it  had 
been  fold,  to  poflefs  hardly  any  qualities  for  whitening  goods. 
This  letter  was  accompanied  wjth  a  notorial  copy  of  the  pro- 
ceedings in  a  fuit  at  law  brought  by  the  bleacher  at  Paifley, 
plaintitf,  againft  the  conunillion  merchant  in  Glafgow,  de- 
fendant, for  damages  on  account  of  having  fold  him  unmer- 
chantable alkali ;  in  which  the  Court  gave  judgment  for  the 
plaintiff.  Thcfe  papers  were  fubmitted  to  the  Chamber  of 
Commerce  in  New  York.  In  confequence  of  this.  Dr. 
Mitchill  was  requcfted  by  the  prefident  of  that  body,  a  fliort 
time  after,  to  vifit  with  him  the  (lores  of  the  public  infpeclors 
of  pot-alh  and  pearl-afli  in  the  city  of  New  York.  Amon<r 
many  other  fafts  which  were  collcfted  during  this  vifitation, 
it  was  related  by  the  infpeftors,  that,  while  the  labourers  in 
the  pot-a(li  ftore  kept  themfelves  at  home  and  were  within 
the  influence  of  the  alkali,  the  pcliilential  ak  of  the  city  had 
not  affeiSlcd  any  of  them  with  difeafe  :  and  Dr.  Mitchill  dif- 
covered  afterwards,  that  if  thefe  very  labourers  expofed  them- 
felves to  the  noxious  gas  in  the  air  abroad,  they  fickened  and 
died  like  other  people. 

While  thefe  things  were  under  confideration,  theLcglfla- 
turc  of  the  State  afl'embled.  At  that  time  there  was  con- 
liderable  convcrfation  throughout  the  United  States  concern- 
ing the  uitcrnal  and  domeftic  means  of  defending  the  country 
from  invafion  by  a  foreign  enemy.  A  man  appeared  with  a 
projecl  for  fetting  up  a  manufafture  of  falt-petre  in  the 
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neighbourhood  of  the.  city  of  New  York.  On  this  proje*!^ 
Dr.  Mitcliill  was  confuUed.  Tlic  man's  intention  was  la 
have  petitioned  for  the  privilege  of  having  the  dirt  and 
forapings  of  the  flreets  as  a  reward  for  keeping  them  clean. 
And  from  this  mafs  of  nuifancc,  ivhofe  vapour  iii  the  hot 
J'eafon  gave  the  people  their yelloiu  fevers,  he  intended  to  ex- 
tract the  nitre.  After  much  confideration  of  the  projetl  it 
was  finally  given  up,  as  about  that  time  theSecrctary  of  State 
reported  to  Congrefs  that  a  confidcrable  quantity  of  that 
material  had  been  brought  to  Philadelphia  from  fome  part  of 
the  wcficrn  countrv,  and  that  aiiv  quantity  required  for  the 
public  defence  might  be  procured  from  that  quarter. 

From  a  comparilon  of  all  the  fat^ls  which  had  thus  come 
to  his  knowledge,  Dr.  Mitchiil  found  that  fome  of  the  prin- 
ciples in  which  he  had  been  inftruded,  were  not  fo  well 
eliablilhcd  as  they  ought  to  have  been.  A  number  of  the 
darling  prejudices  of  his  education  were  in  danger  of  being 
overturned.  And  he,  for  fome  timCj  experienced  no  fmall 
degree  of  afflitStion  at  the  thought  of  rejecting  much  of  what 
he  had  learned  from  books  and  Icfturcs,  concerning  ac'uls 
and  alkalis,  as  groimdlefs  and  untenable  doctrine. 

The  fluids,  whether  liquid  or  aeriform,  which  pot-n/h 
could  coerce,  and  which,  as  they  euiane  from  putrefying 
bodies,  combine  with  that  alkaline  fait  into  nitre,  thus  ap- 
peared to  be  the  very  noxious  miafmata  which  vitiated  the 
atmofpherc  and  rendered  it  fickly  and  unwholefome,  when 
there  was  too  little  alkali  or  none  at  all  to  atiraft  them. 
Thefe  feemcd  to  be  evidence  enough  to  convince  him,  and 
any  body  el!e  who  would  examine  the  facts  as  he  had  done, 
that  fome  cumbinalion  of  azote  wiih  oxygen  was  the  fimplell 
and  moll  common  form  of  poifon. 

At  the  fame  time  he  was  perfectly  aware  that  what  he 
thus  called  a  poilon,  v.as  what  mankind  knew  under  the 
name  61  the  v'llrous  aeid;  that  ?ntre  ivas  calhd  a  great  ant'i- 
feptic,  that  the  acid  was  clalfed  among  the  mineral  acids,  and 
was  reckoned  a  great  antifeptic  too;  with  a  multitude  of  fay- 
in  ^rs 
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ings  of  this  fort.  He  therefore  apprehended  tliat  the  old  and 
rigid  adherents  to  thefc  names,  and  to  the  modes  of  thinking 
alfociated  with  them,  would  fcarcelv  have  patience  enough 
to  liftcn  to  any  modernifed,  or,  as  they  would  term  itj  new- 
fangled (latcmcnt  of  the  facts.  This  difficulty  was  the  more 
formidable,  as  it  was  found  necefl'ary  eventually  to  make  an 
innovation  upon  the  French  nomenclature  itfelf. 

To  facilitate  his  own  conceptions  of  things,  rather  than  to 
aft'e<Sl  novelty  or  attrart  prolclytes,  and  alfo  to  render  his  exj 
preflions  of  thefe  things  more  correft  and  cafy,  he  propofed 
what  he  deemed  an  allowable  amendment  to  the  nomencla- 
ture, by  expunging  azote,  azotic,  nitrous,  nitric  and  their 
derivatives,  and  taking /f/)/ow  for  the  radical  term,  with  fep- 
tous,  feptic,  &c.  as  the  preferable  epithets.  He  conceived 
he  had  a  right  to  make  ufe  of  a  nomenclature  of  his  own,  if 
he  pleafed  ;  while  others,  if  they  preferred  it,  were  at  liberty 
to  adhere  to  the  old  one. 

[To  be  concluded  in  next  Number.] 


Vn.  On  the  Ufe  of  Calcareous  Stones  in  the  Manufa^iiiring  of 
Crude  Iron.     By  Mr.   David   Mushet  of  the   Clyde 

■■    Iron  Works.      Communicated  hy  the  Author, 

T  • 

J  HE  tenacious  lava  which  is  formed  when  iron  ores  or 
iron  ftones  are  fufed  without  tlie  addition  of  anv  other  fub- 
ftance,  firfl  led  to  the  application  of  calcareous  earths,  in 
various  proportions ;  that  a  fluid  fufficiently  thin  and  divided 
might  be  formed,  and  the  iron  difengaged  from  its  vitrid 
connexions,  precipitated  to  the  bottom  of  the  furnace.  If 
the  nature  and  mixture  of  the  ore  arc  well  underflood,  the 
quantity  of  lime  neceflarv  to  reftore  a  juft  equilibrium  of  pro- 
portion in  the  lava  will  be  readily  attained;  the  metal,  no 
longer  incorporated  with  or  fufpended  in  the  mafs,  will  be- 
come completely  revived,  and  flow  from  the  furnace  fuffi- 
ciently purified  from  its  earthy  mixtures. 

Before 
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Before  this  principle  was  underftood  and  generally  a^ed 
upon,  the  refult  in  iron,  from  a  given  quantity  of  ore,  muft 
have  been  very  uncertain,  and  its  real  value  in  the  fmelting 
fornace  falfely  appreciated  :  even  at  this  advanced  period  of 
improvement,  and  attainment  of  fcientific  knowledge,  it  is 
much  to  be  doubted  if  the  principle  of  application  of  calca- 
reous earths,  in  the  blaft  furnace,  is  radically  underftood. 

If  an  alnioft  total  want  of  knowledge  concerning  the  na- 
ture, proportions,  and  variety  of  the  earths  united  to  the  ore*, 
prevail  at  the  various  manufafiories  of  iron  in  Britain,  we 
are  not  to  wonder  that  the  application  of  lime-ftone  is  fubjc€l 
to  great  error,  and  productive  of  hurtful  confequences. 

In  the  fmelting  procefs  the  three  great  fprings  of  aftion 
and  government  in  the  manufafture  ought  to  be-^ — a  com- 
plete revival  of  all  the  metal  contained  in  the  ore-^to  confer 
value  upon  it,  by  reviving  it  fa tu rated  with  a  fufficient  quan- 
tity of  carbon — and  to  ufe  every  endeavour  to  increafe  the 
quantity :  ftill,  however,  keeping  in  eye  the  produce  of  iron 
from  the  ore,  and  its  quality ;  both  of  which  may  be  eafily 
impaired  by  too  much  eagernefs  after  quantity. 

To  deprive  an  ore  of  its  iron,  fo  that  no  portion  of  it  (liall 
tfcapc  in  the  fcoria  unrevived,  two  things  are  indifpenfible : 
1.  The  metal  contained  in  the  ore  muft  be  prefented  to  a 
portion  of  fuel  fufficient  to  take  up  the  oxygen  from  the 
metal.  2,  As  this  revivification  goes  on  in  the  manner  of  ^ 
metallic  perfpiration  upon  the  foftened  furfaces  of  the  ore, 
another  agent  ought  to  be  prefent  to  facilitate  the  reparation, 
by  uniting  with  the  earthy  parts  of  the  ore;  forming  a  thinly 
divided  lava,  no  longer  capable  of  retaining  the  globules  of 
metal,  or  of  preventing  the  congenial  affinity  of  the  carbonic 
principle  from  taking  full  cflcil  for  the  improvement  of  the 
quality  of  the  iron. 

Experience  has  fliewn,  that  an  exxcfs  pf  f»ny  particular 
carih  may  be  correftcd  by  applying  one  oppofite  in  its 
effe^s  J  and  that  the  addition  of  lime,  in  various  proportions, 
is  found  in  molt  cafvs  to  an^w^r  the  defired  end :  this  once 

underftood. 


ihc  Manufacture  of  Crude  Iron.  45 

Underflood,  it  will  be  eafily  coniprehcnded,  that  as  Iron  ftonc3 
and  ores  pofl'efs  widely  ditTcrcnt  proportions  of  mixture,  their 
fufion  will  be  productive  of  vitrid  fcoria;,  various  in  their 
degrees  of  divifion  and  tenacity.  This  leads  to  a  conclufion, 
the  juftice  of  which  cannot  be  doubted,  that  fince  the  various 
mixtures  of  iron  ores  are  productive  of  lava,  which  tends 
more  or  lefs  to  keep  the  iron  from  feparation,  it  becomes  a 
neceflary  ftudy  to  obviate  the  imperfeiStions  of  fuch  mixtures, 
and  at  all  times  to  regulate  the  proportion  of  the  calcareous 
earth,  from  a  knowledge  of  thefe  mixtures  and  their  effects, 
and  not  from  an  implicit  reverence  to  the  cuftoms  of  a  fenior 
cftabliihment. 

If  the  various  claffes  of  iron  ftoncs  are  fufed  in  contaA 
with  charcoal,  without  the  addition  of  a  flux  or  folvent,  the 
refult  is,  from  calcareous  iron  ftone,  a  larger  portion  of  iron 
proportioned  to  the  intrinfic  richnefs  of  the  ore,  than  from 
argillaceous  iron  ftone;  and  from  the  latter,  a  laro;er  produce 
of  iron,  than  from  an  ore  whole  chief  mixture  was  filex:  the 
fcoria  produced  in  the  refpcclive  operations  always  dcmon- 
ftrates,  from  its  colour  and  opacity,  the  probable  quantity  of 
iron  which  ftill  remains  to  be  taken  up. 

There  are  fome  calcareous  iron  ftones  which  contain  lime 
almoft  fufficient  to  form  the  neceffary  quality  of  fcoria,  the 
colour  of  which,  w  hen  freed  from  the  metal,  poffefTes  a  con- 
liderablc  degree  of  tranfparency.  When  a  number  of  thefe 
iron  ftones  are  ufcd  in  the  blaft  furnace,  a  much  lefs  quantity 
of  calcareous  earths  is  neceflary.  It  fometimes  happens  at 
iron  works,  whole  chief  fupply  is  derived  from  a  calcareous 
field  of  iron  ftone,  that,  by  ufing  a  great  proportion  of  an  in- 
dividual ore  furcharged  with  lime,  the  operations  of  the 
furnace  are  obftrucled,  and  confequences  entailed  fatal  to  the 
intercft  of  the  manufacturer.  From  an  excefs  of  pure  calca- 
reous earth  being  prefent  in  the  furnace,  the  fcoria,  thick  and 
curdled,  becomes  attached  to  the  fides  and  bottom  of  the 
furnace ;  the  quantity  hourly  increafes,  till  it  has  accumu- 
lated to  fuch  a  degree  as  to  intercept  the  afcent  of  the  blaft, 
7  and 
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and  the  defcent  of  the  materials.  The  fource  of  this  evil  li 
jullly  attributed  to  the  nature  of  the  iron  ftonc  ;  but  in  place 
of  attempting  to  obviate  its  imperfeftions  of  mixture,  it  is 
cither  totally  rcje6led,  or  ufed  in  the  mod  fparing  quantities : 
'^xhereas,  had  the  quantity  of  calcareous  earth  been  propor- 
tioned to  that  contained  in  the  iron  ftonc,  the  fame  ore  might 
have  been  advantagcoufly  fmeUed,  and  a  confidcrablc  quan- 
tity of  lime  f\ived..  The  fame  happy  eflefts  might  alfo  have 
been  produced  by  combining  with  the  calcareous  iron  Hone, 
one  containing  a  large  proportion  of  clay  or  fand ;  in  fomd 
fituationg,  where  a  variety  of  lime  ftones  are  found,  the  fame 
Gonfequences  may  be  efllefted  by  applying  one  lefs  pure, 
mixed  with  a  proportion  of  clay  and  filex. 

A  fimilar  exccfs  of  clay  in  the  argillaceous  genus  of  iron 
ftones,  is  fraught  with  the  fame  fatal  effects  to  the  produce 
in  metal  from  the  blaft  fuVnace;  and  manyfuch  ores  of  iron 
are  totally  rejected,  merely  becaufe  their  improper  application 
%vas  found  productive  of  confequent  effects.  The  fufibility 
of  lime  and  clay,  individually,  is  much  facilitated  by  the  ad- 
dition of  fand;  and  in  all  cafes  where  thefc  earths  exiil  to 
excefs  in  the  ores,  they  ought  either  to  be  combined  in  the 
blaft  furnace  with  iiliceous  iron  ftone,  or  treated  with  a  lime' 
Hone  containing  a  confiderable  portion  of  fand. 

Again,  inftances  occur  in  the  manufacturing  of  crude  iron, 

where  ores  fufficicntly  rich  in  iron  are  totally  rejected,  as 

being  incapable  of  affording  a  quality  of  crude  iron  for  the 

purpofc  of  melting.     It  is  found  that  an  exccfs  of  fueh  iron 

ftone  always  changes  the  colour  of  the  fcoria,  and  that  a 

confiderable  portion  of  the  metal   gees  to  cffeftuafe  this 

chanore  in  the  flate  of  an  oxyde  united  with  the  fufed  earths. 

Thefe  ores  are  of  the  mofl  fulible  nature,  combined  with  a 

heavy  proportion  of  filex  ;   but  ft  ill  capable  of  being  treated 

in  fuch  a  manner  as  to  afford  their  iron  of  a  valuable  quality. 

When  this  mixture  is  fully  afcertained,  the  fufibility  of  the 

iron  ftone  is  little  impaired,  and  the  quality  of   the  iron 

mended  with  an  increafe  of  quantity. 
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From  this  it  will  appear  evident,  that  the  addition  of  cal- 
careous earths,  in  juil  proportions,  will  form  with  moft  ores 
u  vitiid  alloy,  thinly  divided,  and  to  which  the  metal  has  f(» 
little  affinity,  that  it  hceomes  ahandoned  by  the  former  at  an 
early  llage  of  feparaiion,  and,  being  expofed  to  the  combina- 
tion of  the  carbon,  is  benefieially  and  richly  revived.  In 
this  operation  lime  may  be  confidored  as  introducing  into 
the  furnace  a  confiderablc  quantity  of  carbonic  acid,  [it  li 
always  ufed  in  the  raw  ftate]  which  becomes  dccomiiofed  in 
fuch  a  manner  as  to  furnilh  the  iron  with  a  fmall  portion  of 
carbonaceous  matter.  The  efrcAs  of  this  extenfion  of  prin- 
ciple arc  however  much  limited,  as  the  carbon  afforded  by 
the  decompofition  of  the  carbonic  acid  can  never  enable  the 
iron  to  take  up  this  principle  from  it  in  a  crude  concrete 
Hate,  capable  of  conilltuting  fufibilitv.  It  may,  however, "by 
uniting  to  it  in  a  neutral  ftate,  call  it  into  metallic  exifteiice, 
and  enable  the  carbon  afforded  by  the  fuel  to  diftribute  its 
fufible  principle  over  a  larger  portion  of  metal.  Lime-ftone 
therefore  ouofht  never  to  be  confidered  as  a  general  fubftitute 
for  fuel  in  the  blaft  furnace,  though  in  fome  cafes  the  effects 
produced  by  its  application  are  fimilar.  Its  influence  extends 
no  farther  than  to  correal  the  unequal  mixtures  of  fome  ores^ 
and  facilitate  their  feparation  and  carbonation  ;  an  improper 
application  of  its  kind  or  quantity  may  be  produftive  -of 
evils  of  as  great  magnitude  as  thofe  it  was  meant  to  rcmo\'«. 
In  no  cafe  where  a  ju(l  proportion  of  ores  and  mixtures  exid 
in  the  furnace,  and  where  the  refult  from  a  real  fcarcity  of 
fuel  is  oxygenated  iron,  can  the  addition  of  lime  confer  car- 
bonation to  the  metal. 

Thefe  fa»?ls  render  the  application  of  lime-ftone  a  matter 
of  attention,  and  not  of  chance,  depending  on  an  accurate 
knowledge  of  the  component  parts  of  the  ores  and  their 
effects,  and  not  on  certain  portions  being  cuftomary  ar 
works  of  fimilar  eftablilhment.  When  a  fcarcity  of  ljm« 
exifts  in  the  blaft  furnace,  and  a  fuperior  quantity  of  claf 

and 
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and  iilex  is  combined  with  the  iron  ftones,  the  lava  will  flow 
from  the  furnace  comparatively  cold,  tenacious,  and  of  a 
brown  or  pale  dirty  green  colour,  containing  iron :  when, 
the  mixture  is  )uft,  the  colour  of  the  fcoria  is  pure  white, 
enamelled  with  a  variety  of  blue  fliades,  waving,  circular,  or 
formed  in  ftraight  delicate  lines,  arifing  from  a  peculiar  ex- 
ifting  modification  of  a  minute  portion  of  the  metal.  Should 
lime  be  added  in  excefs,  the  quality  of  the  iron  will  not  be 
improved,  but  the  quantity  conliderably  diminiilicd.  This 
lofs  takes  place  in  two  ways ;  when  the  iron  is  oxygenated, 
the  prefence  of  an  extra  quantity  of  fufed  earths  facilitates 
the  oxydation  of  the  metal,  whenever  it  comes  into  contaft 
with  atmofpheric  air  *.  The  ftrong  current  of  air  from  the 
difcharging  pipe  affords  ample  opportunity  for  this  oxyda- 
tfon;  the  fmall  globules  of  metal  deflagrate  and  become 
combined  with  a  great  portion  of  oxygen  ;  the  want  of  car- 
bon in  the  furnace  prevents  any  part  of  the  oxygen  from 
being  again  removed  J  the  oxydated  iron  incorporates  with 

•  As  I  have  frequent  occafion  to  ufe  the  two  verbs,  to  oxj'genSte,  and 
to  oxydate,  I  fha!l  exprtfs  the  precife  meaning  I  attach  to  two  words 
>vhich  are  fometimcs  indifcriminately  ufed,  and  to  which  it  has  been 
thought  that  M.  Lavoifier  had  affixed  no  fcparare  or  diftinft  meaning.  1 
have  ufed  oxygenate  to  exprcis  the  progrelFive  combination  of  oxygen  with 
the  metal,  without,  however,  deftroyingits  metallic  fradturc,  or  exhibiting 
internally  the  fmaKtfi.  ap;-earance  of  an  oxydc.  Oxydation,  on  the  other 
hand,  I  have  always  ufed  to  cxprefs  the  final  confequence  of  the  combina- 
tion of  oxygen  wi:h  iron,  and  the  complete  change  from  a  metallic  (late 
to  that  of  a  detacacd  friable  cxyde.  For  example,  crude  iron  run  from 
the  furnace,  of  a  white  frafturc,  is  faid  to  be  oxygenated,  J  a  cooling* 
being  expofed  to  atmofpheric  air,  it  acquires  a  confiderablc  quantity  of 
blueifli  oxyde;  its  furface  may  ihen  juftly  be  faid  to  be  oxydated.  It  is 
the  fame  with  malleable  iron  and  fteelj  each  of  thefe  fufferin  quality  from 
the  affinity  oxvgen  has  to  combine  with  them,  at  a  high  temperature, 
before  the  leaft  dimmution  of  metallic  frafture  takes  place;  and  in  that 
ftate  I  have  always  confidercd  them  as  oxygenated.  When,  however, 
this  was  paft,  and  the  combination  of  oxvgen  haddellroycd  every  property 
of  metal,  I  have  cojiiidered  this  only  as  a  Ilatc  of  oxydation. 

tlie 
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t!\e  fcoria  floating  upon  the  furface  of  the  precipitated  metal^ 
changes  its  colour,  and  in  iffuing  from  the  furnace  conveys 
a  complete  change  of  form  and  depofiticn. 

Should  it,' however,  happen  that  an  extra  quantity  cjf  lime 
is  added  when  the  iron  is  already  richly  carbonated,  then  the 
metal  lofl:  is  no  longer  in  the  Hale  of  a  fufed  dxvdc  incorporated 
with  the  fcoria,  but  in  fmall  metallic  globules,  completely 
enveloped,  unable  to  penetrate  the  curdled  mafs  and  find  their 
way  to  the  bottom  of  the  furnace;  This  curious  phenome- 
non arifes  from  the  peculiar  nature  of  fufcd  calcareous  earth, 
which,  while  it  pofleiTes  no  great  degree  of  tenacity  as  a  fluid, 
yet  forms  a  con(ifl:ency  through  which  iron  with  all  its  fupe- 
rior  denfity  is  not  able  to  penetrate  :  when  cold,  fuch  fcorise 
have  no  appearance  of  vitrification,  but  are  of  a  ftraw  colour, 
rough  fraclure,  and  ver}'  ponderous.  I  have  fomefpecimens 
of  this  fcoria,  obtained  from  the  blafl:  fiirnace,  with  triple 
ftrata  of  regularly  depofited  globules  of  fuper-carbonated 
crude  iron,  from  half  an  inch  to  the  fmallcft  diameter. 

The  {lri£l  analogy  exifting  betwixt  lime  fliones  and  ores, 
in  the  variety  and  proportions  of  the  earths  combined  with 
each,  renders  the  inveiligatlon  of  both  equally  ncccflary,  and 
requifite  to  be  performed  in  connexion  v/ith  eacl;  other. 

There  are  advantages  to  be  derived  from  a  thorough 
"knowledge  of  the  component  parts  of  iron  fl:ones,  which 
may  not  at  firft  fight  ftrike  the  manufafturer :  where  a 
variety  bf  fituations  ofler,  this  knowledge  will  direft  him 
to  an  eftabliflinient  where  the  iron  flones  are  of  a  nature 
moft  likely  to  fuit  his  views.  Where  melting  pig  iron  for 
fale  Is  the  chief  object,  calcareous  iron  ftones  mixed  with 
fllex  and  nearly  deftitute  of  clay  poflefs  the  greateft  advan- 
tages. Iron  made  from  this  clafs  of  ores  never  pofl^efles  any 
great  degree  of  flirength;  this,  however,  in  the  cafting  bufi- 
nefs  in  general,  is  reckoned  its  greateft  property;  it  becomes 
fufed  with  lefs  fuel,  lefs  wafi:c  of  metal,  and  the  articles  made 
from  it  exceed  thofe  made  from  ftrongcr  iron,  in  the  fmooth- 
nefs  of  their  furface  and  iii  the  folidity  of  their  parts. 

Vol.    V".  K  Analogous 
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Analogous  to  thcfe  fa6ls,  we  dally  fee  the  fiiponorify  of 
lituatlon  evinced^  and  arlrris  paribus  larger  produ6ls  in  iron 
obtained  from  a  general  ufc  of  calcareous  iron  ftones  thai*- 
any  other.  This  fuperiority  is  derived  from  the  congenial 
mixture  of  the  ore,  combined  with  a  large  proportion  of  lime, 
which  facilitates  the  carbonation  of  the  metal ;  and  united 
with  a  juft  portion  of  fand  to  conftitute  fafibillty,  the  fame 
Column  of  blafl  will,  in  the  fame  time,  reduce  a  much 
a;reater  quantity  of  it,  affording  the  iron  at  the  fame  time 
fuffieicntly  carbonated,  than  of  other  iron  ftones  differently 
combined. 

On  the  other  hand,  where  the  intention  of  the  manufac- 
turer is  to  fabricate  a  quality  of  iron  poifefl'ed  of  every  requi- 
iite  for  converting  into  good  malleable  iron,  calcareous  iron 
ftones,  in  quantity,  ought  to  be  avoided,  and  thofe  of  the 
arorillaceous    and    filiceous    clafles   fabftituted.      Thofe  of 

o 

equalifcd  mixtures  of  earth,  combined  with  pure  argilla- 
ceous ores,  afford  the  ftrongeft  quality  of  crude  iron;  capable 
of  being  melted  to  advantage  for  the  con-ftru6lion  of  heavy 
pieces  of  machinery,  or  ufed  for  the  purpofcs  of  the  forge. 
In  the  ufe  of  thefe  claffes,  however,  great  ftrength  and  quan- 
tity will  be  frequently  found  at  variance,  when  the  quality  of 
the  metal  is  wifned  to  be  prefervcd  carbonated :  this  alfo 
arifcs  from  the  nature  of  the  mixture  in  the  iron  ftone;  clay 
in  quantity,  uniied  with  various  proportion*  of  lime,  forms 
an  alloy,  more  difficult  to  fufe  than  \^here  lime  in  quantity 
is  united  with  various  proportions  of  filex. 

Where  nature  has  bedowed  mixtures  produ6live  of  every 
quality  of  crude  iron,  the  proper  arrangement  of  ores  would 
become  fimple  and  cafy;  juft  combinations  of  mixture  fuper- 
fede  the  neceffity  of  changing  the  quality  of  the  lime  ftoi^;^ 
added  for  a  flux,  or  of  having  recourfe  to  various  qualities  of  it, 
in  order  to  afTift  or  correal  the  deficiency  of  the  native  mix- 
ture, Wherever  the  ores  are  of  a  ftruiSture  thus  deficient,  it 
then  becomes  the  province  of  the  manufatlurer  to  afcertain 
the  mixture  of  the  individual  ores  which  compoft;  his  fupply, 
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ind  td  reftore  that  equilibrium  of  parts  by  ihe  proper  appli- 
cation of  fuperadded  earths,  which  experiment  and  obferva- 
tion  have  proved  to  determine  a  certain  quality  of  iron. 

Thofe  works  whofe  fituation  enables  them  to  draw  their 
fupply  from  fields  of  iron  Hone,  impreffed  with  all  the  vari- 
ous characters  of  mixture,  polTefs  many  adxantages  which 
thofe  more  infuiated  are  frequently  deprived  of.  With  equal 
eafe  ought  the  manufacturer  to  be  able  in  thefe  cafes  to 
fabricate  with  certainty  a  quality  of  iron  capable  of  forming 
to  advantage  the  mofl:  minute  piece  of  cafling,  or  theheaviefl 
piece  of  ordnance  3  at  pleafurc  he  might  form  a  quality  fit 
for  the  forge,  or  of  value  in  the  pig  iron  market.  In  fliort, 
where  fuch  variety  of  ores  exill:,  iron  of  every  quality,  com- 
prifing  fufibility  and  ftrength,  may  at  pleafure  be  manufac- 
tured, fuitcd  to  the  many  and  various  wants  of  a  foundry 
and  forge. 

Failing,  however,  of  this  univerfal  aiTortment  of  iron  I'ione, 
nature  has  in  many  places  kindly  formed  a  competent  fub- 
ftitute,  in  the  great  variety  and  (-[uantity  of  lime  (lone  which 
are  found  within  eafy  reach  of  the  LiaH;  f.irnace,  pofleffing 
component  parts  widely  ditTerent  from  each  other;  from  a 
ftate  of  the  greateft  purity,  to  the  heavieft  alloy  of  hetero£;e- 
neous  mixtures  ;  rometinies  fo  far  debafed  as  not  to  be  juftiy 
appreciated  when  ranked  under  the  clafs  of  lime-ftonSs. 

A  want  of  analytical  knowledge  in  the  (nanufa6turer  may 
often  lead  to  the  purchafe  of  fuch  qualities  as  may  be  fuper- 
fiuous,  from  the  variety  of  his  ores,  or  which  are  diametri- 
cally oppofite  in  quality  to  thofe  which  ought  to  have  been 
applied.  T  (liall  here  annex  the  analyfis  of  the  principal 
lime-ftones  ufed  at  the  Clyde  Iron  Works,  which  from  their 
fuperior  fituation,  having  eafy  accefs  to  the  eaflern  or  weflern 
oceans,  can  at  pleafure  draw  their  fupplies  from  a  greater 
number  of  quarters  than  any  other  work  in  Britain. 

The  filcnce  of  provincial  hiftorians  refpctSline;  the  confti- 
tuent  parts  of  various  limes,  is  a  fecond  inducement  to  far- 
ni(h  fuch  a  table,  which  may  enable  the  hufbaudnian  to  de- 
ll 2  cide 
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cidc  with  a  juft  preference  upon  that  quality  moil  propei'  fbf 
the  culture  of  his  grounds.     I  found  chalk  to  contain  car- 
bonic acid  and  water  -  -  37*3 
Silex  and  a  minute  portion  of  clay           -  i*045 
Lime                .                >                -                61 '655 


100  pans. 
Irifli  white  lime-flonc. — ^Thls  beautiful  calcareous  ftone  is 
found  in  various  places  on  the  coaft  of  Ireland.  It  greatly 
refembles  chalk,  and  differs  only  from  it  in  its  hardncfs, 
which  it  derives  from  a  greater  quantity  of  water  of  cryftal- 
lifationj  it  abounds  with  fine  fpecimens  of  dog  teeth  and 
coxcomb  cryftals ;  contaliis  a  confiderable  quantity  of  flint 
in  rounded  and  oviilar  forms,  with  very  perfect  fpecimens  of 
belemnltes.  I  found  this  lime-ftone  to  contain  water  of 
cryftalllfation  and  carbonic  acid  -  44*5 

Sllex  and  a  minute  portion  of  clay  -  3*7 

Lime  -  -  -  5i"8 


ICO  parts. 
Irifli  blue  lime-ftone  from  Learn. — This  ftone  is  of  a  dark 
blue  colour,  fmooth  frafture,  and  fludded  with  fmall  fhining^ 
fpiculae ;  it  contains  no  mixture,  or  form  foreign  to  itfelf.   It 
contains  water  of  cryftallifation  and  carbonic  acid  37*14 
Silex  -  -  -  9-43 

Lime  .  .  -  53-43 


100  parts. 
Arran  lime- ftone,  from  the  IHand  of  Arran. — This  is  a 
reddifli- coloured  linie-ftone,  abounding  with  fuch  an  im- 
menfe  quantity  of  fliells,  that  the  whole  firatum,  which 
meafurcs  60  feet  in  thlcknefs,  appeys  to  bave  been  formed 
of  fjclls  connected  by  means  of  a  calcareous  cement  much 
lefs  pure;  theCe  are  all  univalve,  uncommonly  large,  fome  of 
them  6  or  8  inches  in  diameter,  and  form  the  pureft  lime. 
In  calcination  this  ftone  lofes  its  colour,  and  becomes  as 
white  as  fnow  ;  periiaps  a  fmall  portion  of  iron  diflblved  in 

the 


h  the  ManufaBure  of  Crude  Iron.  ^^' 

ilie  carbonic  acid  communicates  to  it  the  red  colour.  I 
found  it  compounded  as  follows;  water  of  cryflallifation  and 
carbonic  acid  >  .  _  39  57 

Silex  -  -  -  -  2*58 

Clay  -  -  -  ^   ^  i-;2 

Lime  .  .  "  #        "  5^73 

100  parts. 
Campbletown  lime-ftone  on  the  Arg^-le  coaft. — ^This  is  a 
very  dark  blueifti-colourcd  lime-ftone,  of  a  large  granulate^ 
metallic  fracture,   hard  and  refractory;  it  prefents  no  fpeci- 
xnens  of  marine  remains,  hut  abounds  with  a  common  cal- 
careous fpar,  in  which  regular  form  is  perceptible;  when 
calcined  it  retains  a  delicate  tinge  of  blue  colour.     I  found 
the  component  parts  of  this  ftone  to  be,  water  of  cryflallifa- 
tion and  carbonic  acid  -  -  41  -42 
Clay                  -                   -                   -  2*407 
Silex                  »                    -                   -  2*92 
Lime                  r                  -                  t.                 Sy^SZ 

100  parts. 

Thornton  lime-ftone,  parifh  of  Killbryde.— This  is  a  light 
blueifh  clay-coloured  lime-ftone,  fufceptible  of  a  fine  polifli, 
and  abounding  with  a  great  variety  of  marine  ftiells  of  vari- 
ous fizcs;  the  fchiftus  contains  an  infinite  number  of  the 
remains  of  fmall  fiflies,  (hells,  Sec.  It  yielded  water  and 
carbonic  acid  -  -  •  43 '9 ^ 

Silex  -  -  -  -  4'67 

Clay  -  -  -  <  5 

Lime  -  -  ^  ,  5°"92' 


J"0  p-    s. 

Crefsbaflcet  lime-ftone,  fame  parifh. — This  ftone  gr-atly 
refembles  the  former,  but  pofle'Tes  a  greater  variety  o^  ouality, 
fometimes  inferior,  but  contains  very  few  fhell's  or  m arine 
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rtmains.     ^  be  following  are  its  component  parts:  water flf. 
cryftaliifation  and  carbonic  acid  -  -  42*9 

Clay,  with  a  fmall  tinge  of  iron  -  -  3*3 

S.Iex  _  >  ^  -  27 

Lime  -  a  «■  ^  51  "i 

J  00  parts. 
Ecfl-Wood  IJme-frone,  from  parlHi  of  the  fame  name. — » 
This  is  a  fliarp  fplinty  lime-(tone,  of  an  even  frafture,  bu^ 
{^Jjountling  with  fmall  fpiculae  of  filex;  when  expofed  to  wet 
for  f'Mr.e  ime  jts  furface  becomes  oxydated  like  an  iron  ftone. 
-It  c:'nta^ns  a  gj'eat  number  of  univalve  and  bivalve  fliells, 
and  marine  decompofjtion' of  various  kinds.  It  pofi'efles  not 
the  property  of  falling  into  lime,  unlefs  watered  when  at  a 
red  heat;  it  then  forms  a  coarfe  pulverulent  earth,  of  a  greyifh 
"brown  colour.  It  contains  water  and  carbonic  acid  27*42 
Clay  -  -  -  -  373 

Iron  _  -  -  -  5-83 

Silex  -  -  -  -  36-65 

Lime  „  .  ^  -  26*36 

icxD  parts. 
I>ime-flone  from  the  neighbourhood  of  KirkintuUoch.— 
The  appearance  of  this  ftcne  is  more  favourable  than  the 
forn>er,  thoi^gh  of  the  fame  inferior  cad  ;  it  contains  no  fub- 
ilances  foreigr.  to  iuelf.  Its  conditucnt  parts  are,  water  of 
cry'fLailifaticn  and  carbonic  acid  -  -  37*3 

Ciay  -  -  -  -  12*5 

Iron  ...  -  3-135 

Silcx  ■:  -  -  -  ^'?>^ 

Lime  -  -  -  -  S^'7<^S 


100  parts. 
•Kvlfvth  lime-flone.— This  flone  is  of  a  dark  blue  colour, 
fmooth  frarti'.re,  and  founds  like  metal  when  ftruck  upon, 
it  abounds  with  the  fmeft.fpecimens  of  pure  c^careous  fpars, 
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frequently  rcfolvcd  into  tranfparcut  cryftals :  the  chafin* 
where  thcle  arc  found  arc  romclinics  enriched  with  bcautiiui. 
prifmatic  pyritical  cryfiaJs  of  a  Hat  fcaly  form.  The  com- 
ponent parts  of  this  hnie-ftone  are  as  follow :  Water  of 
cryftalliiation  and  carbonic  acid  -  -         39*5^ 

Silex  _  -  .  -  573 

Lime  -  ,.  _  .  5475 


100  parts. 

From  what  has  been  dated,  we  arc  led  to  inquire  into  the 
caufe  which  produces  eftefts  fo  widi.-ly  different  in  the  fufi- 
bility  and  ftrcngth  of  crude  iron.  The  exiftence  of  calcare- 
ous, argillaceous  and  (iliccous  earths  in  the  blaft  furnace,  has 
been  mentioned  as  effefting  thcfc  changes ;  and  it  has  been 
alfo  noticed  that,  under  certain  mixtures  of  thefe,  determinate 
qualities  of  crade  iron  are  produced. 

If  a  predominancy  of  calcareous  earth  is  ufed  as  the 
^andard  for  comparifon,  with  a  local  proportion  of  fuel,  we 
find  that  in  proportion  as  the  lime  is  diminiflied  in  quantity, 
and  clay  added  through  the  medium  of  the  ore,  the  quantity 
of  metal  produced  will  be  lefs,  but  its  Itrength  greatly  in- 
creafed ;  and  if  the  argillaceous  ores  arc  pure,  the  carbona- 
tion  of  the  metal  will  be  little  altered.  Should  filiceous 
mixtures  be  applied  in  place  of  argillaceous,  we  find  that,  in 
proportion  as  limcdecrcafes,  and  the  quantity  of  fand  in  the 
furnace  is  augmented,  the  quality  of  the  iron  becomes  lefs 
carbonated,  lefs  fufible,  and  its  fmall  portion  of  ftrengtli 
greatly  impaired  :  fand  through  the  medium  of  the  ore  may 
be  added,  fo  as  to  render  the  iron  as  brittle  as  glafs,  and  as 
white  in  the  fraAure  as  lilver. 

Again,  let  a  predominancy  of  filiceous  earths  in  the  blafi; 
furnace  be  the  llandard  for  comparifon;  in  proportion  as  thefe 
are  diminiflied  by  the  addition  of  argillaceous  ores,  tlie  metal 
will  pafs  from  the  flate  of  extreme  brittlenefs  and  oxygenation, 
to  a  ftate  comparatively  ftronger  and  containing  more  carbon. 
Should  calcareous  jron  ftones  be  added,  their  addition  will 
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immediately  correft  the  pernicious  eflecfls  of  the  filex,  and 
facilitate  the  carbonation  of  the  metal ;  but  will  not  confer 
any  great  degree  of  additional  ftrength.  Lime  may  be  added 
to  fuch  excefs  as  to  render  the  continuity  of  the  particles  of 
iron  fo  fmall  as  to  be  eafily  divided  into  gramilated  mafles, 
forming  a  true  plumbago. 

From  a  confidcration  of  thcfe  refults^  we  are  led  to  attri- 
bute to  calcareous  earths  the  property  of  facilitating  the  car- 
bonation of  the  metal  where  an  improper  combination  exifts; 
which  property  is  derived  from  the  carbon  of  the  acid  with 
which  they  are  neutralifed.  To  argillaceous  ores  we  afcribe 
ftrength,  without  having  the  tendency  of  deftroying  the 
carbon,  mer^lv  becaufe  thcfe  ores  contain  a  very  confiderable 
portion  of  lime ;  their  union  counteracts  the  natural  fufibility 
impofcd  by  lime,  and  at  the  fame  time  is  produftive  of 
llrenorth.  Siliceous  iron  ftone?  are  viewed  lefs  favourably, 
beincr  nearly  deftitute  of  lime ;  the  iron  in  the  furnace 
varies  in  principle  from  the  development  of  its  mixtures, 
and  only  depends  upon  the  quantity  of  carbon  furniflicd  by 
the  fuel  to  become  faturated  with  a  fufficiency  to  conftitut,e 
fufibility. 

The  exclufivQ  predominancy  of  lime  and  filex  apart  tends 
in  the  fmelting  procefs  to  reduce  crude  iron  'o  its  two 
greateft  extremes  of  quality,  carbonation  and  oxygenation; 
both  of  which  ftates  are  equally  deftitute  of  ftrength.  Clay 
acts  as  the  reftorer  of  thefe  difproportions,  and  by  a  happy 
combination  produces  the  medium  of  the  two  extremes, 
which  is  ftrength  and  undiminiflied  quality. 

Were  filiceous  iron  ftones  univerfally  combined  with  a 
larger  portion  of  oxygen  than  the  other  claftes,  another  clue 
would  be  furnifhed  to  explain  why  filiceous  mixtures  were 
lefs  congenial  to  the  exiftence  of  carbon  in  the  blaft  furnace, 
than  thofe  of  lime  and  clay;  and  why  the  metal  obtained 
from  the  former  is  always  more  oxygenated  with  the  fam>e 
portion  of  fuel  than  that  obtained  from  the  latter.  Although 
I  am  convinced  that  this  frequently  is  the  cafe,  yet,  as  I  have 
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Dot  been  aljlc  to  affumc  an  extra  fixation  of  ox ^  gen  in  filicC' 
«us  iron  ftones  as  an  iinivcrlal  principle,  1  would  not  wifli  to 
apply  it,  in  any  great  (legree,  to  the  lolution  of  the  prefcnt 
theon-,  feelrjg  the  eaul'es  already,  advanced  are  rufTicknt  tor 
an  c^?planation  of  the  whole  phenomenon. 


Vl.II.  AccciiTit  of  Bugs  found  hi  holloiu  Trees,  iv'tth  Ohferva— 
ticns  on  that  Phenomenon.     By  S.  Oedman  *. 
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T  is  a  well  known  prejudice  among  the  country  people  m 
Sweden,  that  they  believe  the  houfe  bug  takes  up  its  refidence 
in  the  common  yellow  wall  lichen,  which  grows  under  the 
juniper  bufties,  &c. ;  but,  as  far  as  I  have  been  able  to 
learn,  no  entomoloffift  ever  yet  found  the  real  houfe  buar  in 
ftanding  trees,  and  therefore  the  following  nevi^  obfervation 
feems  to  be  worthy  of  attention.  Laft  Auguft  fome  work- 
men, who  were  cutting  wood  on  an  ifland  in  Namdo 
Sound,  fat  down  under  a  hollow  alder  tree  in  order  to  eat 
their  dinner.  One  of  them  having  accidentally  made  a  noife 
near  the  trunk,  aroufed  a  bat  ('"-'<?//'•  murinus),  which  was 
immediately  feen  to  fly  out  from  a  hole  in  the  fide  of  it. 
Being  defirous  to  know  whether  there  were  any  more  animals 
of  the  fame  kind  in  the  tnmk,  thefe  wood-cutters  gave  it  a 
violent  llroke,  and  a  mafs  was  heard  to  drop,  which  one  of 
them  pulled  out  with  his  hand,  and  found  to  confifl;  merely 
of  bugs.  It  is  impoflible  they  could  be  deceived  in  regard 
to  vermin  fo  well  known;  and  what  rendered  the  circum- 
llance  ftill  more  certain,  was,  that  they  found  under  the 
wings  of  the  bat,  real  bugs,  which  had  taken  up  their  abode 
there,  together  wiih  the  ufual  infecls  that  infefl  thefe  ani- 
mals. The  whole  quantity  of  bugs  amoimted  to  about  tl)ree 
quarts.  M.  Blix,  who  was  at  great  pains  to  examine  this 
phenomenon  more  narrowly,  found  in  the  bottom  of  the 
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hollow  tree  two  concave  places  filled  with  firaw  and  foft 
carthj  in  which  the  bats  probably  kept  their  young  j  for  the 
old  ones  when  they  fleep  generally  lufpend  thcnifelves  by 
the  hooks  of  their  wings.  Some  time  after,  M.  Blix  having 
heard  tliat  a  bat  had  been  fccn  to  ily  into  a  hollow  tree  on 
the  iiland  where  he  refidcd,  repaired  to  the  placc^  and  drove 
from  the  tree  thirty-fev-en  bats.  It  accidentally  cariic  into 
his  head  to  examine  with  a  flick  the  roof  of  their  dwelling ; 
and  when  he  drew  out  the  IHck  he  obferved  the  end  of  it 
covered  with  bugs.  He  made  no  farther  examination  till  a 
few  days  before  Chriftmas,  when  the  tree  was  felled  3  but  at 
this  time  neither  bats  nor  bugs  were  to  be  feen.  He,  how- 
ever, difcovered  that  this  tree  had  lodged  gucfts  of  various 
dcfcriptions ;  for  the  lower  part  bad  been  inhabited  by  bats ; 
th-e  roof  of  the  cavity  by  bugs  ;  the  middle  by  nut-peckers, 
and  tlie  top  of  the  tree  by  a  fquirrel.  It  is  not  altogether 
improbable  that  the  bugs  had  been  carried  thither  from  fome 
habitation  by  the  bats,  cfpecially  as  they  were  found,  in  the 
firll  cafe,  on  an  ifiand  totally  feparated  from  the  continent, 
and  on  which  there  was  not  a  fingle  houfe.  It  is  more  diffi- 
cult to  explain  hov/  fuch  a  multitude  of  bugs  could  lind 
nouriilimcnt  on  two  or  three  dozen  of  bats;  but  inftances 
have  been  known  of  fione  buildings  inf^iUed  with  fuch  ver- 
min, remaining  above  a  year  uninhabited,  and  yet  thefe  in-. 
fefts,  fo  far  from  being  extirpated,  have  not  even  been  leifened. 
We  can  fcarcelv  then  give  any  other  explanation,  than  by 
fuppofmg  that  bugs  eat  each  other  when  they  have  no  other 
nourifliment;  and  that  the  lofs  thence  occafioned  isfupplicd 
by  their  great  multiplication.  The  caufe  why  no  bugs 
were  found  when  the  laft  mentioned  tree  was  felled,  may 
have  been,  that  they  were  deflroyed  by  the  birds.  In  confir- 
mation of  the  above,  M.  Carlfon  adds  the  following  circuni- 
flance  :  "In  the  year  1777,"  fays  he,  *'  I  found  an  old 
rotten  flake,  that  had  been  ufed  for  a  fupport  in  a  hedge,, 
wkich  was  fo  covered  with  houfe  bugs  that  it  refcmblcd  ai^ 
^t-hill :  it  lay  at  a  great  diftauce  from  either  houfes  or  gar-, 
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derre.  I  inquired  whether  this  fluke  li::ii,  at  any  time, 
formed  part  of  a  building,  or  been  near  one;  In;t  I  was  af- 
furcd  by  a  pcafant  that  he  had  cut  it  down  not  tar  Irom  the 
fpot,  and  that  it  had  never  been  employed  for  anv  otiicr  pur- 
pole.  As  this  flake  was  not  J-ioDow,  and  could  adbrd  no 
llielter  to  bats,  it  does  not  appear  how  thefe  bugs  could  be 
conveyed  to  it  from  a  houfe.  There  is  rcafon  to  conjecture, 
rather,  that  thefe  infe6ls  live  and  propagate  even  in  timber. 
That  they  are  able  to  endure  the  winter  cold  is  beyond  all 
doubt.  I  expofed  a  piece  of  furniture  to  the  open  air  for 
three  yearsj  and  every  fummer  bugs  were  obferved  upon  it 
in  great  abundance. 


IX.   Ohfervatlons  on  Animal  EleBricity  ;  heing  the  S>uhjiantt 
of  tti'o  Letters  frcmi  A.  Volt  a  to  Profejfor  Gren  *. 
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F  a  tin  bafon  be  filled  with  foap-fads,  lime-water,  or 
a  ftrong  ley,  which  is  ftill  better,  and  if  you  then  lay  hold 
of  the  bafon  wi  h  both  your  hands,  having  firft  moiftened 
them  with  pure  water,  and  apply  the  tip  of  your  tongue  to 
the  fluid  in  the  bafon,  vou  will  immediately  be  fenfiblc  of  an 
acid  tafte  upon  your  tongue,  which  is  in  contaft  with  the 
alkaline  liquor.  This  tafte  is  very  perceptible,  and,  for  the 
moment,  pretty  ftrong ;  but  it  is  changed  afterwards  into  a 
diilerent  one,  lefs  acid  but  more  faline  and  pungent,  until  it 
at  laft  becomes  alkaline  and  fliarp  in  proportion  as  the  fluid 
acts  more  upon  the  tongue,  and  as  the  a6livity  of  its  peculiar 
tafle  and  its  chemical  power,  more  called  forth,  produce  a 
greater  eflccl  in  regard  to  the  fenfation  of  acidity  occaftoned 
^y  the  ftream  of  the  eleclric  fluid,  which,  by  a  continued 
circulation,  pafles  from  the  tin  to  the  alkaline  lir^uor,  thence 
to  the  tongue,  then  through  the  perfon  to  the  water,  and 
thence  to  the  tin  again.     I  explain  the  phenomenon  in  this 

•  From  ¥eu£(  Journa!  dcr  fhyjik,  vol.  iii,  p.  4,  and  vol,  iv.  p    1. 
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manner,  according  to  my  principles  ;  and  indeed  it  cannot 
be  explained  in  any  other,  as  every  thing  tends  to  confirm 
my  aflertion,  and  to  prove  it  in  various  v\'ays.  The  contafl:  of 
different  condu(ilors,  particularly  the  metallic,  including 
pyrites  and  other  minerals  as  well  as  charcoal,  which  I  call 
dry  conductors,  or  of  the  Jirjl  clafs,  with  moift  condu6lors, 
or  conductors  of  ihtfecond  clafs,  agitates  or  difturbs  the  elec- 
tive fluid,  or  gives  it  a  certain  impulfe.  Do  not  afk  in  what 
manner:  it  is  enough  that  it  is  a  p;inciple,  and  a  general 
principle.  This  impulfe,  whether  produced  by  attraction  or 
any  otlier  force,  is  different  or  luilike,  both  in  regard  to  the 
different  metals  and  to  the  diffei'ent  moid  conductors,  fo  that 
^he  dire>Stion,  on  at  leafl  the  po.vcr.,  wiih  which  the  eleClric 
fluid  is  impelled  or  excited,  is  different  when  the  conduCtor 
A  is  applied  to  the  conduCtor  B,  and  to  another  C.  In  a 
perfctS:  circle  of  conductors,  wliere  eiihcr  one  of  the  fecond 
clafs  is  placed  between  two  different  fioni  each  other  of  the 
firll  clafs,  or,  contra riwife,  one  of  the  firft  clafs  is  placed 
between  two  of  the  fecond  clafs  different  from  each  other, 
an  eleCtric  ftream  is  cccafioneJ  by  the  predominating  force 
cither  to  the  right  or  to  the  left — a  circulation  of  this  fluid, 
which  ceafes  only  when  the  circle  is  broken,  and  which  ig 
rexewcd  v, hen  the  circle  is  again  rcrdcrcd  complete.  This 
method  of  connecting  the  different  conduc9:ors  will  be  more 
readily  comprehended  by  turning  to  the  figures,  (plate  I,) 
where  the  capital  letters  denote  ihe  diflercnt  conductors  or 
exciters  (moteursj  of  the  flrft  clafs,  and  the  fmall  letters  thofe 
of  the  fecond  clafs.  Fig.  i  and  2  exprefs  the  two  cafes 
above  mentioned. 

I  confider  it  as  alaioft  fuperfluous  to  obferve,  that  when  the 
circle  confifts  merely  of  two  kinds  of  conduCtors,  however 
dificrent  or  however  numerous  the  pieces  may  be  of  which 
each  conflds  (as  fig.  3,  4,  5  sr.d  6),  two  equal  powers  are 
oppofed  to  eich  other;  that  is,  the  eleftric  fluid  is  impelled 
with  equal  force  in  two  diff.;rcnu  directions,  and  confequeptly 
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no  Hream  can  be  fornieJ  from  right  to  left,  or  contrarIv\ife, 
capable  of  exciting  convulfive  movements. 

There  are  other  cafes,  however,  and  other  modes  of  com- 
bination, where  the  powers  are  equally  in  equilibrium,  and 
•where  no  current  of  the  elcClric  fluid  can  take  place ;  or,  at 
lead,  none  of  fuch  a  force  as  to  make  en  impreflion  on  the 
tcndereft  nerves,  or  to  excite  any  convulfive  movement  in  the 
heft  prepared  frog  that  may  be  placed  in  the  circle,  notwith- 
lianding  the  intervention  of  two  or  more  dlil'erent  kinds  of 
metals.  This  is  the  cafe  when  each  of  thefe  metals  is  placed 
between  two  moid  conductors,  or  ofthefecond  clafs,  and 
which  are  very  nearly  of  the  fime  kind,  as  fig.  7  ;  or  when, 
in  a  circle  of  three  pieces,  two  of  them  of  tlic  fame  metal, 
and  one  of  a  diifcrent  metal,  are  fo  connc6led,  that  the  latter 
is  immediately  between  the  other  two,  as  fig.  8. 

When  one  of  the  ends  of  the  middle  piece  of  metal  A  is 
immediately  applied  to  one  of  the  two  pieces  Z,  but,  infl:ead 
of  immediately  touching  with  the  other  end,  the  other  piece  Z 
touches  an  Intermediate  conductor  of  the  fecond  clafs,  either 
great  or  fmall,  either  a  drop  of  water,  a  piece  of  raw  or  boil- 
ed flefti,  or  of  fponge  not  moift,  pafle  of  meal,  jelly,  foap, 
checfe,  or  the  v^  hite  of  an  ejrg  boiled  to  hardnefs,  in  this 
new  combination,  reprefentcd  by  fig.  9,  (where  a  conductor 
of  the  fecond  clafs  m  is  bctu-ec!^  two  of  the  firft  ciaf?,  A  and  Z) 
the  powers  are  no  longer  oppofed  to  each  other;  and  tins  13 
fufficient  to  determine  an  electric  ftream.  When  g,  there- 
fore, in  fig.  9,  is  a  prepared  frog,  it  will  always  be  violeaily 
agitated  as  often  as  this  circle  is  made  complete. 

It  may  be  readily  perceived  that  the  two  laft  experiments, 
reprefentcd  by  fig.  8  and  9,  coincide  with  thofe  announced 
by  ISI.  Humboldt,  where  a  drop  of  water,  a  finall  bit  of  frcfh 
meat,  or  a  very  thin  ftratum  of  any  fluid,  performs  the  whole 
wonder.  When  another  drop  of  water,  or  any  other  aqueous 
condu6tor,  is  applied  betv/en  the  other  end  of  A  and  the 
other  correl\jonding  piece  Z  (as  fiiewn  fig.  10),  each  piece 
of  metal  is  iafalated,    as  I  fhall  cxprcfs  it,  between  two 
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aqueous  conductors  :  but  then  the  powers  from  right  to  left^ 
aiid  from  left  to  right,  arc  again  completely  oppoKxl  to  each 
other ;  confcquently  the  «jle6Lric  ftream  is  impeded,  and  the 
frog  remains  without  anv  movement.  It  i*,  therefore,  abfo- 
lutcly  necelTary  that  two  different  metals  or  conductors  of  the 
firft  clafs  fiiould  be  in  immediate  contacl  with  each  other, 
on  the  one  (ide,  while  wiih  their  oppofite  ends  they  touch 
condu6lors  of  the  fecond  clafs. 

We  might  confider  this  mutual  contaft  of  tM'o  different 
metals  as  the  immediate  caufe  which  puts  the  electric  fluid 
in  motion,  inftcad  of  afcribing  that  power  to  the  contaft  of 
the  two  mctr.ls  with  the  moift  condutSlors.  Thus,  for  ex- 
ample, in  fig.  I,  inftcad  of  admitting  two  difierent  a£lions, 
at  Icaft,  in  regard  to  the  magnitude  of  the  power,  one  where 
A  comes  in  contact  with  a,  and  another  where  Z  comes  in 
contact  with  a  alfo,  by  which  an  electric  current  arifcs  in 
the  direftion  from  Z  to  A,  we  might  fuppofe  only  one  ac- 
tion at  the  point  where  A  comes  in  contact  with  Z,  which 
impells  the  fluid  in  that  dire6tion.  In  both  fuppofitions  the 
refult,  as  maybe  cafily  fcen,  is  the  fame.  But  though  I 
have  reafons  for  adopting  the  firfl:  as  tme  rather  than  the  fe- 
cond, vet  the  latter  reprcfents  the  propofitionv/ith  morefim- 
plicity,  and  it  may  be  convenient  to  adhere  to  it  in  the  ex- 
planation, as  it  affords  a  readier  view  of  it.  We  may  then 
fay,  that  in  the  cafes  of  rig.  3,  4,  5,  6,  7  and  to,  no  effect: 
will  be  produced,  bccaufc  here  there  is  no  mutual  contact  of 
different  mctrds :  that  the  effeft  alfo,  accordin2;to  fip-.  8,  will 
be  null,  becaufc  A,  on  two  opponie  fides,  is  in  conta6t  with 
Z  and  Z,  and  the  actions  therefore  are  in  equilibiium  ;  and 
laftly,  that  an  electric  current  v.ill  be occafioncd  in  fig.  9,  by 
the  aftion  which  aiifes  from  the  contact  of  A  and  Z,  and 
%vhich  is  counteracted  by  no  other  contact  of  the  like  kind. 

Having  feen  the  refult  of  employing  three  pieces  of  metal, 
-or  conductors  of  the  firfl  clafs,  viz.  two  of  one  kind  and  one 
of  a  different,  v,hen  combined  fometimes  in  one  way  and 
fometimes  in  another  with  condudlcrs  of  the  fecond  clafs, 
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tve  {hall  now  try  what  will  be  the  refult,  according  to  my 
prlnciplejj,  with  four  pieces  of  metal,  two  of  which  arc  of 
one  kind ;  for  example,  zinc,  when  conncdcd  with  moid 
condu6lors  of  different  kinds. 

I  fhall  firll  obferve,  that  when  they  are  conne6led  in  a  cir- 
cle, as  at  fig.  1 1 ,  the  powers  which  endeavour  to  put  the 
ele6lric  fluid  in  a  ftreaming  movement  will  be  oppofed  to 
each  other,  and  in  perfe6t  equilibrium,  and  that  confequent- 
ly  no  moverjient  can  take  place  in  the  frog,  here  fuppofed  to 
be  the  m.oift  conductor  a  or  a  part  of  it,  however  irritable 
and  well  prepared  it  may  be ;  and  if  the  experiment  be  made 
with  accuracy  and  the  necefl'ary  precaution,  fo  that  the  me- 
tals, in  particular,  be  very  clean  and  dry  at  the  points  of  con- 
tact, it  will  pcrfeftly  confirm  what  I  have  above  faid  :  the 
frog  will  experience  no  agitation,  no  convulfive  movement. 

Thefe  movements,  on  the  other  hand,  took  place,  as  might 
be  forefeen  from  my  principles,  as  often  as  I  emitted  one  of 
the  middle  pieces,  or  changed  the  order. 

The  conductors  of  the  fccond  clafs,  which  in  all  the  figures 
are  denoted  by  fmall  letters,  mav  be  cups  \\ith  water,  in  which, 
the  ends  of  the  pieces  of  metal  denoted  by  the  large  letters  are 
immerfed  ;  or  fponges  or  other  bodies  whi-ch  have  imbibed 
aqueous  moifture.  They  may  be  either  large  or  fmall ;  and 
may  confift  of  one  or  more  pieces,  provided  they  be  in  pro- 
per contad :  they  rnay  alfo  be  perfons,  if  their  Ikin  be  mcifl:- 
ened  at  the  places  of  contaft,  &c.  By  the  laft  method  the 
experiments  will  be  ver\'  beautiful  and  inceffant,  when  the 
circle  confifts  of  three  or  more  perfons  (I  have  formed  it  fre- 
quently often  and  even  more),  of  two  or  more  frogs  pro- 
perly prepared,  and  of  four  pieces  of  metal,  two  of  filver  and 
two  of  iron,  tin,  and  particularly  zinc.  The  change  of 
effect,  when  you  change  the  connexion,  is  ftriking. 

Let  the  pofitlon  be  as  reprefcnted  in  fig.  12,  where  g  is 
the  prepared  frog,  which  the  two  perfons  p,  p,  hold  in  their 
hands,- one  on  the  one  fide  by  the  feet,  and  the  other  on  the 
«]ppoutc  by  the  rump.     Z,  Z  are  two  plates  of  zinc,  which 
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arc  held  alio  by  thcfe  pcrlons,  and  A,  A,  two  pieces  of  filvcr^ 
which  arc  held  by  a  third  pcrfon,  denoted  alio  by  />.  It  miiit 
not  be  forgotten  that  the  hands  fliould  be  very  moift,  as  the 
dry  ikin  is  not  a  condu6lor  fufficiently  Ilrong.  A$  in  this 
chain  the  aiSlions  of  the  eledric  exciters  are  oppofed  to  each 
other  and  in  exa6l  equilibrium,  as  may  be  readily  perceived, 
no  convuhion  or  agitation  in  the  frog  will  take  place. 

Now,  let  one  of  the  metallic  pieces  A,  Z,  which  ftand  be- 
tween the  two  perfons  p^  />,  or  between  any  other  moift  con- 
du6lors,  be  left  in  combination  as  it  is ;  and  let  the  pofition 
of  the  two  other  metallic  pieces  A,  Z,  be  reverfed,  by  convert- 
ing fig.  13  into  fig.  13  (fo  that  the  aftions,  inftead  of  being 
contrary,  will  aft  together  to  impel  the  eleftric  fluid  to  one 
fide  or  to  produce  the  fame  current)  ;  or  introduce  between 
A  and  Z  anoiher  pcrfon,  or  any  other  condu6lor  of  the  fc- 
cond  clafs,  fo  that  the  chain  be  formed  as  in  fig.  14;  or  lake 
away  one  of  the  pieces  A,  Z,  In  fig.  12,  and  make  the  chain 
like  thofe  of  fig.  15  and  17  ;  or,  in  the  laft  place,  remove  tliev 
whole  two  pieces  A,  Z,  either  in  the  one  or  the  other  fide,  aS 
reprefented  fig.  17  (by  which  means  it  will  correfpond  with 
fig.  I,  as  the  whole  chain  ^.  §•,  />,  p,  may  be  confidered  as  a 
fino-le  moift  condu6lor  of  the  fecond  clafs)  j  in  all  thefe  com- 
tinations,  which  are  reprefented  by  fig.  13,  14,  15,  16,  and 
17,  the  a6lions  arifing  from  the  metallic  contains  are  no' 
longer  contrary  to  each  other,  or  in  equilibrium,  as  tiicy  were 
in  fig.  13  ;  confequently  an  ele6lric  fbeam  is  produced,  and 
the  f\'og  g,  which  I  fuppofe  to  be  properly  prepared,  and 
which  forms  a  part  of  the  chain,  will  be  violently  agitated  as 
often  as  the  circle,  when  broken  at  any  one  place,  particu- 
larly between  metal  and  metal,  is  again  rcftored. 

In  regard  to  the  experiment  where  a  niuift  conductor,  or 
one  of  the  fecond  clafs,  is  to  be  introduced  between  the  two 
pieces  A,  Z  (fig.  14),  that  Is,  between  tw-o  different  metals,  a 
drop  of  water,  or  a  fmall  bit  of  moiflened  fponge,  or  a  thia 
ilratum  of  any  fluid,  fuup,  or  any  other  vlfcous  matter,  will 
be  quite  fuflicient,  as  1  have  already  ubfcrved  refpecling  lig.  9. 

This 
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l^his  furprifing  experiment  I  generally  make  in  fuch  a  man- 
ner, that,  inftead  of  the  piece  of  metal,  I  employ  a  cup  or 
fpoon  filled  with  water,  and  then  caufe  the  perfon  who  holds 
the  perfe6llv  dry  and  pure  ftick  of  tin  to  tf^uch  with  that 
flick  fometimes  the  perfe6l)y  dry  fides  of  the  fpoon  or  cup, 
and  fometimes  the  water  contained  in  them.  It  is  wonder- 
ful to  fee,  that  as  by  the  latter  method  the  violent  agitation 
of  the  frog  never  ceafes,  the  firft  method,  which  correfponds 
with  fig.  13,  does  not  produce  the  leaft  irritation;  unlefs  by 
accident  there  be  a  fmall  drop  of  water,  or  a  thin  ftratum  of 
moifture,  at  the  place  of  conta6l,  by  which  the  cafe  repre- 
fented  fig.  14  would  be  reftored.  This  may  ferve  to 
fhew  with  \vhat  care  and  attention  the  experiment  muft  be 
made,  in  order  to  guard  againft  error  or  deception,  which 
might  fo  eafily  arife,  and  every  where  exhibit  anomalies. 

When  I  introduce  water  or  any  other  moid  body,  great 
or  fmall,  not  merely  between  one  pair  of  metallic  pieces  Aj 
Z,  as  fig.  14,  but  between  two  pairs,  as  reprefented  fig.  18, 
each  piece  of  metal  is  between  like  moid  conductors,  and 
by  thefe  means  all  the  actions  are  again  rendered  contrary  or 
brought  into-  equilibrium  ;  or,  according  to  the  other  mode 
of  viewing  the  matter,  there  is  no  longer  any  atlion,  for  want 
of  the  mutual  conta6l  of  two  difierent  metals,  which,  as  we 
have  feen,  is  certainly  necefl'ary  to  excite  an  eleftric  cur- 
rent; and  it  is  always  found  that  the  frog  experiences  no 
agitation. 

I  Ihall  not  enlar2;e  farther  on  thefe  combinations,  which 
may  be  varied  ad  infinitum  with  a  greater  number  of  me- 
tallic pieces,  and  by  which  one  may  be  enabled  to  foretel  the 
phenomena  which,  according  to  mv  principles,  will  always 
be  found  to  take  place.  It  will  be  fufficient,  for  the  prefent, 
to  draw  this  conclulion,  that  in  a  circle  confifting  merely 
of  two  conduftors,  houever  different  they  may  be,  their 
mutual  contact  can  produce  no  eleclric  flream  fufficient  to 
excite  fenfibility  or  mufcular  movement;  and  that,  on  the 
contrary,  tliis  efiedl  infallibly  follows  as.  often  as  the  chain  i? 
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formed  of  three  conduftor^,  one  of  one  clafs,  and  two  cUf- 
fereni  from  each  other  of  another  clafs,  which  come  iuia 
mutual  contaft  with  each  other,  and  that  this  efiecl  will  hp 
ftrongcr  the  greater  the  difference  is  tetween  the  latter;  that 
In  other  cafes,  where  there  are  more  than  three  different 
condui^tors,  tlie  efleft  either  is  not  produced  or  will  be  pro- 
duced in  diflerent  degrees,  according  as  the  forces,  called 
forth  by  the  different  combination?;,  which  will  be  expanded 
at  each  heterogeneous  conta6l,  and  which  arc  often  in  op- 
pofition  and  endeavour  to  impel  the  electric  fluid  in  oppofite 
directions,  are  perfe6lly  in  equilibrium  w-ith  each  other, 
(which  muft  be  a  very  rare  cafe)  or  when  the  fum  of  thofe 
which  exert  themfelves  in  one  direction  is  more  or  lefs  ex- 
ceeded by  the  fum  of  thofe  which  ail  in  another  dire6lion. 

I  fiiall  here  however  leave  the  two  complex  combinations, 
and  return  to  the  fimple  cafes,  thofe  with  three  different 
conductors,  reprefented  by  fig.  i,  which  are  more  demon- 
Itrative ;  or,  in  other  words,  thofe  with  two  different  metals 
or  condu(btors  of  the  firll  clafs  which  are  in  contaft  with 
each  other,  and  are  applied  on  the  other  fide  to  moill:  con- 
du6lors  or  condu(ftors  of  the  fccond  clafs.  This  method  has 
been  commonly  employed  lince  Galvani's  difcovery,  and  Is 
in  exai51  proportion  with  the  diverfity  of  metals  on  which  I 
confider  the  whole  phenomena  to  depend. 

The  other  method  of  combination,  which  is  expreiTed  by 
fir,  2,  or  that  of  a  metal  placed  between  two  diiferent  moift 
conductors,  for  example,  between  water'  on  the  one  lide, 
and  an  aijucous,  faponaceous,  or  faline  fluid  on  the  other, 
i  difcovered  in  the  autumn  of  1794;  and  though  fince  that 
period  I  have  repeated  the  much  varied  experiments  of  dif- 
ferent perfons,  both  foreigners  and  others,  among  which 
was  thiat  of  M.  Humboldt,  and  though  I  VvTote  to  feveral 
correfpondents  refpefting  it,  that  light  has  not  yet  been 
thrown  on  this  new  phenomenon  which  it  feems  to  deferve. 

The  fmgular  circumftance  before  mentioned,  in  regard  to 
the  acid  tallc  when  the  toncrue  is  broudit  into  contad  wiiU 
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in  alkaline  liquid,  belongs,  as  you  may  perceive,  to  this  fc- 
cond  metiiod  of  exciting  the  electric  fluid  and  putting  it  in 
circulation  (if  the  tin  \cirel  be  touched  on  the  outfide  by  the 
hand  moiftencd  with  water,  and  on  the  infide  by  the  alka- 
line liquor) i  and  fliews  that  this  current  is  no  lefs  Itrong  and 
ai!-livc  than  that  excited  by  the  firll  method,  viz.  by  employ- 
ing two  fuiiiciently  well  chofen  metals,  fuch  as  lead  and 
copper,  iron  and  filvcr,  zinc  and  tin.  I  mull  here  obferve, 
that  though  with  tin  alone,  placed  between  w^ater  and  an 
alkaline  liquor,  you  obtain  nearly  the  cffccl  which  is  produced 
bv  two  of  the  mod  diiTcrent  metals,  as  filvcr  and  zinc,  com- 
bined with  any  conductor  whatever  of  the  fecond  clafs;  you 
can  obtain  the  fiuiie,  and  e\en  in  a  higher  degree,  with  iron 
alone  or  filver  alone,  when  the  iron  is  introduced  between 
uater  on  the  one  fide  and  nitrous  acid  on  the  other,  or 
when  the  filver  is  applied  between  water  and  a  folution  of 
fulphure  of  pot- a  Hi. 

If  you  take  a  frog,  the  head  of  which  has  been  cutoff, 
and  which  has  been  deprived  of  all  life  by  thrufting  a  needle 
into  the  fpinal  marrow,  and  inimerfe  it,  witr.out  ll:innlng  it, 
taking  out  the  bowels,  or  any  other  preparation,  into  two 
g-au'es.  of  water,  the  rump  into  one,  and  the  leg  into  the 
other  as  ufual,  it  will  be  ftronjily  agitated  arid  violently  con- 
vidied  when  you  counecl  the  w^ater  in  both  glaflcs  by  a  bow 
formetl  of  tvvo  very  different  metals,  fuch  as  filver  and  tin  or 
lead,  or,  what  is  better,  filver  and  zinc ;  but  this  will  by  no 
tneans  be  the  cafe  when  the  two  metals  arc  lefs  different  in 
regard  to  their  powers,  fuch  as  gold  and  filver,  filver  and 
c(;pper,  copper  and  iron,  tin  and  lead.  But  what  is  more, 
the  effecl  will  be  fullv  produced  on  this  fo  little  prepared  frog 
Srvhen  you  immerfe  irt  one  of  the  two  glafTes  th.e  end  of  a 
b(nv  merely  of  tin  or  ic'inc,  and  into  the  other  glafs  the 
other  end  of  this  bow  which  has  been  rubbed  over  with  a 
little  alkali.  You  may  pcrfonn  the  experiment  flill  belter 
with  an  ironbaw.  one  end  of  which  has  been  covered  with  a 
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drop  or  thin  coating  of  nitrous  acid ;  and  beyond  all  expec- 
tation, when  you  take  a  filver  bow  having  a  little  fulphure  of 
pot-afti  adhering  to  the  end  of  it. 

Fig.  19  reprefents  the  form  of  this  experiment,  where  g 
is  the  frog,  a,  a  the  two  glafles  with  water,  A  the  bow  formed 
of  one  fingle  metal,  and  m  the  drop  or  a  thin  ftratum  of  a 
mucous,  faline,  &c.  fluid  with  which  the  bow  has  been  rub- 
bed over,  and  which  on  this  fide  is  between  the  metal  and 

the  water. 

[To  be  continued.] 


X.  Agenda,  or  a  ColleBion  of  Obfervations  and  Refearches 
the  B-cfidts  of  ivhicb  may  ferve  as  the  Foundation  for  m 
Theory  of  the  Earth.     By  M,  de  Saussure*. 

[Continued  from  page  299  of  Vol.  III.] 
CHAP.    XV. 

Ohfervaiions  to  be  made  on  primitive  Mountains. 

t,  vV  HETHER  there  be  any  exception  to  the  gene- 
rally received  opinion,  that,  in  primitive  mountains,  no 
velliges  are  difcovered  of  organifed  bodies. 

2.  Whether  it  be  true  that  in  thefe  mountains  no  indica- 
tions are  found  of  bitumen  or  marine  fait. 

3.  To  endeavour  to  determine  the  refpeftive  ages  of  the 
dift'ercnt  kinds  of  primitive  mountains;  both  compound, 
fuch  as  granite,  porphyry,  gneif*;  and  limple,  as  flate,  fer- 
pentine,  and  primitive  calcareous. 

4.  Whether,  in  particular,  it  be  certain  that  granite  is  tjia, 
moft  ancient  ftone  of  all  thofe  which  form  the  outer  cruft  of 
our  globe,  fo  that  it  is  never  found  placed  above  {fuperpfe ) 
any  other  kind  of  ftone. 

'^  From  Journal  dcs  Mines,  Np.  XX, 
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5.  Whether  the  large  mountains  compofed  of  granite  in 
one  mafSj  even  the  beft  chara6lerifed,  do  not  give  certain  in- 
dications of  ftratification  or  divifions  by  ftrata,  though  lefs 
regular  than  thofe  of  fchiftous  mountains. 

6.  Whether  in  the  bafes  of  granite  mountains  the  mani- 
feftation  of  ftrata  be  not  hurt  by  the  number  of  fifluresj  or 
fpontaneous  and  irregular  divifions. 

7.  Whether,  even  in  the  fcparate  blocks  of  granite,  an  at- 
tentive eye  does  not  difcover  fome  veins  of  mica,  v^'hich  af- 
ic&.  the  fame  diredion,  and  fuch  veins  as  induce  the  work- 
men, who  wifli  to  make  mill-ftones  or  other  works  more  ex- 
tenfive  in  one  direction  than  another,  to  prefer  attacking  the 
ftone  in  a  determined  direftion. 

8.  Whether  the  indications  of  the  ftratification  are  not 
obferved  in  the  interior  part  of  granite  mountains,  as  well  as 
near  their  furface. 

8.  A.  Whether  among  the  granites  in  a  mafs,  and  thofe 
decidedly  veined,  there  are  not  found  fuch  intermediary 
{hades  that  it  is  difficult  to  mark  the  line  of  feparation. 

9.  To  determine  the  diftinguifhing  chara6ters  of  granites 
of  modern  formation. 

11.  To  afcertain  the  truth  of  the  aflertion  of  the  Pliny  of 
France,  that  in  proportion  as  people  dig  into  a  mountain, 
the  fummit  and  fides  of  which  confift  of  granite,  the  granites, 
inftead  of  being  found  more  folid  and  more  beautiful  the 
farther  they  advance,  change,  on  the  contrary,  below  a  cer- 
tain depth,  lofe  themfelves,  and  at  lafl  vanifli  by  gradually 
afluming  the  coarfe  {brute)  nature  of  the  live  quartzy  rock*. 

12.  Whether  it  be  true  that  each  primitive  mountain  is 
generally  compofed  of  one  fmgle  ftone,  and  of  the  fame  nature. 

13.  To  examine  whether  there  be  found  on-  the  primitive 
mountains,  at  great  heights,  the  fcattered  wrecks  of  fecondary 
mountains.     For  my  part,  I  never  found  any. 

5^,  Whether  primitive  calcareous  ftone  be  found  always 

*  Mineraux,  p.  105. 
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with  a  granulated  frafture,  or  the  form  of  a  fallne  marble, 
aid  never  under  a  compact  form. 

15.  Ought  the  porphyric  fchift  of  Werner,  or  the  porphyre 
fchijieux  a  p.-.te  of  primitive  petro-filex,   to  be  confidered  a* 

primitive  or  fecondaiT  ?  The  fame  queftion  in  regard  to  the 
mandeljie'm  or  amvgdaloid. 

16.  Is  it  fully  afccrtained,  as  T  thought  I  obfen-ed  in  the 
Alps,  and  M.  de  Fichtel  in  the  Carpathian  mountains,  that 
there  exifts  pudding-ftone  or  frce-ftone,  if  not  primitive,  at 
lead  of  a  formation  anterior  to  that  of  all  the  other  fecondary 
ilones  ? 

17.  AVere  the  granites  in  a  rnafs  firft  depofitcd,  becaufe 
they  \vere  lefs  foluble?  and  did  they  ciyftallife  after  the 
quantity  or  diffolving  force  of  the  waters  began  to  diminifli  ? 
and  was  it  for  a  contrary'  reafon  that  the  gneifs,  mica  and 
magnefian  ftones  crvftallifed  later  ? 

CHAP.    XVI. 

O^ftrvatkns  to  be  made  on  Tranfttons, 

1.  To  obfcrve  the  intermcdiar\-  genera  and  fpecies  of 
foffils,  between  one'gcuu.s  or  one  fj.ecics  of  follil,  and  the 
genera  and  fpecies  which  have  the  greatell  rtfcmblance  to 
them. 

2.  To  obferve,  above  all,  the  tranfitions  through  which 
nature  has  pafied,  when,  having  produced  one  genus  or  one 
order  of  mountain?,  Ihe  began  to  produce  a  dill'erent  genus  or 
order;  for  there  is  no  change  of  order  which  has  not  been 
the  effecl  of  a  revolution  j  and  it  is  in  the  iranfitions  that 
traces  of  thefe  revolutions  are  to  be  found. 

3.  Thus  we  often  fee  ftrata  of  frcc-ftone  or  pudding-ftone 
inttrpofed  between  the  primitive  and  fecondary  mountains; 
hrcches  are  fcen  to  form  the  mpft  elevated  firatum,  and  con- 
fequcntly  the  nevveft  of  fome  calcareous  mountains.  We 
nuifl  (ludy  then  the  nature,  dimenfion?  2nd  pcinion  of  thtfe 
remarkable  11  rata. 

4.  Ilaviiig 
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4.  Having  found  thcic  tranfitions,  or  any  others,  in  fomc 
mountains,  if  they  are  not  tiien  found  in  other  mountains, 
you  mud  examine  whether  their  abfence  does  not  arife  from 
their  having  been  deftroycd  ;  vclligcs  of  them  are  to  be 
fought  for;  and  if  it  appears  tliat  th#y  never  cxifted,  you  muil 
endeavour  to  difeover,  in  tlie  nature  and  pofition  of  the 
mountains,  what  may  have  been  the  caufc  of  their  abfence*. 
[To  be  contin'Jtd.] 

XI.   Ohfervatmis  on  the  Manufatiure  of  the  Acctitc  of  Copper 
or  Fcrdigrifc,  f'lrdft,  ^c.     i?>' J,  A.  CllAPTAL.f 


Ti 


HE  acetite  of  copper  is  one  of  the  preparations  of  that 
metal  moft  frequently  ufed  in  the  arts.  It  is  not  only  one  of 
the  principal  refources  of  painting,  but  upon  many  occafions 
is  employed  viith  great  advantage  in  dyeing.  Aln-ioft  all  the 
oxydes  of  copper  obtained  by  the  action  of  faline  fubftances 
have  a  blue  colour,  more  or  lefs  inclining  to  green,  and 
almoft  all  the  neutral  falts  corrode  the  metal,  and  produce 
that  oxyde  which  is  called  verdigrife.  It  is  fufTicient  to 
bring  them  into  contact  with  the  copper,  or  to  imnierfe  the 
metallic  plates  in  a  faline  folution,  and  afterwards  to  expofe 
them  to  the  air  to  drv. 

Thofe  acids  which  oxydate  the  copper  by  their  decompo- 
fition,  produce  an  efleft  like  that  of  neutral  falls.  The  oxyde 
is  of  a  foft  blueiih-green  colour;  their  action  is  fo  fpeedy, 
that  if  the  copper  be  expofed  to  the  vapour  of  them  for  fome 
minutes  its  liirface  will  be  immediately  oxydated.  The*^ 
oxygenated  muriatic  acid  produces  that  effect  as  well  as  the' 
vapour  of  the  nitric  acid,  and  even  thofe  of  the  fulphuric 
acid.     A  phenomenon  which  cannot  efcape  the  eye  of  ati 

•  The  bcft  method  of  obferving  mountains,  in  order  to  acquire  a  tho- 
rough knowledge  of  them,  is,  not  to  confine  onefclf  merely  to  fellow  the 
valleys,  but  to  inttT!t(£t  alfo,  as  much  as  pollible,  the  principu  chains  and 
?he  branches  detached  from  them  in  the  dire(5lion  of  their  breadth.     C, 

f  From  Annales  dc  Chiirie,  No.  LXXV. 
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obfen'er,  is,  that  the  oxydes  of  copper  obtained  by  fire  are 
very  different  from  thofe  produced  by  the  decompofition  of 
acids  on  that  metal.  The  colour  of  them  is  grey,  inftead  of 
being  green ;  and  when  the  calcination  is  continued  a  long 
time  at  a  violent  heat,  they  may  be  concentrated  to  a  red 
oxyde  of  a  blood  colour.  This  phenomenon  was  obferved 
by  Kimckel  in  his  chemical  laboratory. 

Saline  fubftances  are  not  the  only  ones  capable  of  oxydat- 
ing  copper  green.  All  oils  and  fat  matters  produce  the  fame 
effect.  Even  water,  when  left  for  a  confiderable  time  in 
copper  vefTels,  caufes  an  oxydation.  But  what  will  appear 
very  extraordinary  is,  that  the  greater  part  of  thefe  fubftances 
ha^•e  no  fenfible  effeft  upon  copper,  except  when  cold. 
Thofe  falts  even  which  corrode  that  metal  when  left  at  reft 
in  vefTels,  do  not  attack  it  in  fo  fenfible  a  manner  wheij  in  a 
ftate  of  ebullition. 

Of  all  the  preparations  of  copper  by  oxydation,  there  is 
none  more  valuable  than  that  made  by  vinegar.  All  the 
verdigrife  ufed  in  commerce  is  prepared  by  that  acid,  and  it 
is  at  Montpellier  in  particular  and  in  the  neighbourhood,  that 
the  manufa61;ories  of  it  are  eftabllflied.  In  the  Memoirs  of 
the  Academy  of  Paris  for  1750  and  1753,  ^^^Y  ^®  ^^^^  ^  "^^^ 
exa6l  defcription  of  the  procefs  then  followed  at  Montpellier 
for  making  verdigrife ;  but  as  that  procefs  has  been  much 
improved,  and  as  at  prefcnt  the  hufks  of  grapes  are  employed 
inftead  of  the  ftalks,  a  method  far  more  economical,  fince 
wine  is  no  longer  ufed,  the  following  account  of  the  man- 
ner of  manufafturing  verdigrife,  as  now  pra<Slifed,  may  be  of 
utility  to  the  public. 

The  firft  materials  ufed  for  this  purpofe  are  copper  and  the 
huflcs  or  (kins  of  grapes  left  after  the  laft  prefling.  The 
copper  employed  was  forinerly  all  imported  from  Sweden ; 
but  at  prefent  it  is  brought  from  different  foundries  efta- 
blifticd  at  SaintBel,  Lyons,  Avignon, Bedarieux, Montpellier, 
kc.  It  is  in  round  plates  half  a  Jine  in  thicknefs,  and  from 
twenty  to  twenty-five  inches  in  diameter.     Each  plate  at 

Montpellier 
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Montpellier  is  divided  into  twenty-five  laminae,  forming 
almoll  all  oblong  fqviarcs  of  from  four  to  fix  inches  in  length, 
three  in  breadth,  and  weighing  about  four  ounces.  They 
are  beat  feparately  with  the  hammer  on  an  anvil  to  fmooth 
their  furfaces,  and  to  give  the  copper  the  neceflary  confidence. 
Without  tliis  precaution  it  would  exfoliate,  and  it  would 
be  more  difficult  to  fcrape  the  furface  in  order  to  detach  the 
oxydated  crult.  Eefides  this,  fcalcs  of  pure  metal  would  l>e 
taken  off,  which  would  haften  the  confumption  of  the  copper. 

The  hufks  of  grapes,  known  at  Montpellier  under  the 
name  of  racque^  were  formerly  thrown  on  the  dung-hill 
after  the  poultiy  had  picked  out  the  fmall  f^ones  contained 
in  them.  At  prefent  they  are  preferved  for  making  verdi- 
grife,  and  fold  at  the  rate  of  from  fifteen  to  twenty  livres  per 
mu'id.  The  preparation  of  them  is  as  follows  :  After  the 
vintage  is  finifhed,  the  hufks  are  fubjefted  to  the  prefs,  in 
order  to  extraft  all  the  wine  with  which  they  may  be  im- 
pregnated, and  they  are  then  put  into  vats,  where  they  arc 
preffed  down  with  the  feet  to  fill  up  all  the  vacuities  and 
render  the  mafs  as  compact  as  poflible.  The  coverings  of 
thefe  vats  are  carefully  fafl:en^d  down,  and  they  are  preferved 
for  ufe  in  a  dry  cool  place. 

Thefe  hufks  are  not  always  of  the  fame  quality:  when  the 
grapes  contain  little  of  the  faccharine  matter,  \\  hen  the  fea- 
fon  has  been  rainy,  the  fermentation  incomplete,  or  when 
the  wine  is  not  generous,  the  hufks  are  attended  with  feveral 
faults.  I.  They  are  difficult  to  be  preferved,  and  there  is 
great  danger  of  their  foon  being  fpoilt.  2.  They  produce 
very  little  efietl,  cannot  be  eafily  heated,  fend  forth  \qx\  lit- 
tle of  the  acetous  odour,  and  make  the  plates  of  copper  fweat 
without  fliewijig  efBorefcence  on  their  furface.  Indepen-r 
dently  of  the  nature  of  the  grapes  and  the  flate  of  the  wine, 
the  quality  of  the  hufks  varies  alfo  according  as  they  have 
been  expreffed  with  more  or  lefs  care.  Hufks  which  have 
not  been  much  preffed,  produce  a  far  greater  effect  than  thofe 
which  have  beea  dried.     To  explain  their  different  effects, 

it 
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it  will  be  fufficicnt  to  obfervc  that  their  aftion  is  propor^ 
tioned  to  the  quantitv  of  wine  they  retain,  as  it  i.s  that  liquor 
alone  which  can  pafs  to  the  ftate  of  vinegar.  When  the 
hufks  therefore  are  deftined  for  a  verdigrifemanufaftorv,  cdre- 
mud  be  taken  to  exprefs  them  only  weakly,  in  order  lo  pre- 
fcn-e  more  of  their  acidifiable  principle. 

When  a  fafficient  quantity  of  copper  and  of  hufks  has 
been  provided,  nothing  remains  l)«t  lo  proceed  to  the  opera- 
tions, which  are  generally  performed  in  cellars.  They  may 
be  performed  alfo  on  a  ground  floor  if  it  be  fomewhat  damp, 
if  the  temperature  be  fubjecl  to  little  variation,  and  if  there 
be  not  too  much  light.  The  flrft  operation  is  to  make  the 
hulks  ferment,  which  is  called  ainna.  For  that  purpofe  one 
of  the  vats  is  opened,  and  the  hufks  are  put  into  two  others 
of  equal  lize,  taking  care  to  expofe  them  as  little  as  poffible 
to  the  air,  and  not  to  comprcfs  them.  .  One  vat  full  of  hufks 
ought  to  fill  two,  and  to  occupy  a  double  fpace  after  thi? 
operation.  In  fomc  manufaftories  the  hufks  contained  in  a 
vat  are  diftributed  into  twentv  or  twenty-Jive  earthen  veffels 
or  jars  called  guIcs,  snd  which  are  generally  lixteen  inches  in 
heioht,  fourteen  in. diameter  at  the  bcUv,  and  about  twelve 
at  the  mouth.  VvHien  the  hulks  have  been  put  into  thefe 
veffel.?,  thev  are  covered  bv  putting  the  lid  merely  on  the 
opening  without  prefling  it  down.  The  covers  are  of  ftraw, 
and  made  for  that  purp:-fe.  In  this  flate  the  hufks  foon 
heat ;  and  this  change  may  be  known  by  thrufting  the  hand 
into  them,  and  by  the  four  fmcll  which  they  begin  to  exhale. 
The  fermentation  lirfi  takes  place  at  the  bottom  of  the  vefTel, 
and  gradually  afcending  extends  itfelf  to  the  whole  mafs.  It 
proceeds  to  30  or  35  degrees  of  Reaumur. 

At  the  end  of  three  or  four  days  the  heat  decreafes,  and  at 
length  ceafes  entirely ;  and  as  the  manufafturers  apprehend 
the  lofs  of  a  portion  of  the  vinegar  by  the  natural  efiect  of  a 
heat  too  much  prolonged,  they  take  care  after  three  days 
fennentation  to  remove  the  hufks  from  the  fermenting  veflels, 
in  order  that  they  may  fooncr  cool.     Thofc  who  employ  vai* 

rcniovi; 
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Tfmovc  tlicm  into  jars,  and  thofe  who  nfc  jnrs  put  them  into 
others.  Bolides  the  lofs  of  the  acetous  (pirit,  too  great  heat 
intlincs  the  niafs  at  the  bottom  of  the  veir«.'l  to  bf^coiue 
nioiddy,  which  renders  it  unfit  for  making  vcrdigrife. 
Some  manufafturer?,  to  incrcafc  the  efleft  of  the  hu(ks,  form 
them  into  henps,  a\  hich  they  bei'prinkle  with  generous  wine 
before  they  bring  them  to  ferment. 

The  fermentation  does  not  ahvavs  take  place  at  the  fame 
time,  nor  with  the  fame  energ\\  Sometimes  it  commences 
in  twentv-four  hours,  and  fometimes  it  has  not  bccrim  at  the 
end  of  three  weeks.  The  heat  fometimes  will  rife  to  fuch  a 
height  that  the  hand  cannot  be  kept  in  the  mafs,  and  that 
the  acetous  odour  is  fo  itrong  that  one  can  hardly  approach 
the  veliels ;  while  at  others  the  heat  is  hardly  fenfible,  and 
foon  vaniflies.  There  are  even  inftances  of  the  hufks  becom- 
ing putrid  and  mouldy  without  turning  acid.  The  fermen- 
tation is  aflifted  and  promoted  by  raifing  the  heat  of  the 
place  by  means  of  chaiing-diflies,  by  covering  the  vefTt^l? 
with  cloths,  by  fhutting  the  doors,  and  by  airing  the  mafs 
with  more  care.  The  ditlerences  in  the  fermentatio;i  depend, 
I .  On  the  temperature  of  the  air:  in  funimer  the  fermentation 
is  fpeedier.  2.  On  the  nature  of  (he  hufks:  thofe  which  arifc 
from  very  faccharine  grapes  heat  more  eafily.  3.  On  the 
volume  of  the  mafs:  a  larger  mafs  ferments  fooner,  and  with 
more  ftrength,  than  a  fmall  one.  4.  On  the  conta6l  of  tlie 
air :  the  beft  aired  hulks  ferment  beft. 

At  the  fame  time  that  the  hufks  are  made  to  ferment,  a 
preliminary  preparation  called  dejafotiga  is  given  to  the 
plates  of  copper  which  are  ufed  for  the  firft  time.  This 
operation  is  not  employed  for  thofe  which  have  been  al- 
ready ufcd,  and  conlifts  in  diflblving  vcrdigrife  in  water  in 
an  earthen  veflel,  and  rubbing  over  each  plate  with  a  piece 
of  coarfe  linen  dipped  in  this  folution.  The  plates  ae 
then  immediately  p'aced  clofe  to  each  other,  and  left  in  that 
mamier  to  dr)'.     Sometimes  the  plates  are  only  laid  on  the 

top 
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top  of  the  fermented  hulks,  or  placed  under  thofe  which  have 
been  already  ufed  for  caufing  the  copper  to  oxydate.  It  has 
been  obferved,  that  when  the  operation  called  defafouga  has 
not  been  employed,  the  plates  grow  black  at  the  firfl  opera- 
tion, inftcad  of  becoming  green. 

When  the  plates  are  thus  prepared,  and  the  huflcs  have 
been  brought  to  ferment,  the  workmen  try  whether  t^e  lat- 
ter are  proper  for  the  procefs,  by  placing  under  them  a  plate 
of  copper,  and  leaving  it  buried  there  for  twenty-four  hours. 
If  the  plate  of  copper,  after  this  period,  is  found  covered 
with  a  fmooth  green  cruft,  in  fuch  a  manner  that  none  of 
the  metal  appears,  they  are  then  thought  fit  for  being  dif- 
pofed  in  layers  with  the  copper.  On  the  other  hand,  if  drops 
of  water  are  obferved  on  the  furface  of  the  plates,  the  plates 
are  faid  to  fiueat,  and  it  is  concluded  that  the  heat  of  the 
hufks  has  not  fufficiently  fubfided.  They  confequently  defer 
making  another  trial  till  the  next  day.  When  they  are  af- 
fured  that  the  hufks  are  in  a  proper  flate,  they  form  them  into 
layers  in  the  following  manner  : 

The  plates  are  all  put  into  a  box,  which,  inflead  of  having 
a  bottom,  is  divided  in  the  middle  by  a  wooden  grate.  The 
plates  difpofed  on  this  grate  are  fo  flrongly  heated  by  a 
chafing-difli  placed  under  them,  that  the  woman  employed 
in  this  labour  is  fometimes  obliged  to  take  them  up  with  a 
cloth,  in  order  that  flie  may  not  burn  her  hands.  As  foon 
as  they  have  acquired  that  heat,  they  are  put  into  the  jars  in 
layers  with  the  hufks.  Each  jar  is  then  clofed  with  a  cover- 
ing of  fl;raw,  and  left  to  oxydate.  This  period  is  called  coua, 
to  hatch.  Thirty  or  forty  pounds  of  copper,  more  or  lefs  ac- 
cording to  the  thickncfs  of  the  plates,  are  put  into  each 
jar.  At  the  end  often,  twelve,  fifteen,  or  twenty  days,  the 
jar  is  opened  ;  and  if  the  hufks  are  white,  it  is  time  to  take 
out  the  plates.  The  cryflals  are  then  feen  detached,  and  of  a 
filkv  appearance  on  their  furface.  The  hufks  are  thrown  back, 
and  the  plates  are  put  in  what  is  called  relai.   For  that  pur- 
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pofe  they  are  immediately  dcpofited  in  a  corner  of  the  cellar 
on  (licks  ranged  on  the  floor.  They  arc  placed  in  an  upright 
pofition,  one  leaning  againft  the  other ;  and  at  the  end  of 
two  or  three  days  they  are  moiftened,  by  taking  them  up  in 
handfulls  and  immerfing  them  in  water  in  eartlien  pans. 
They  are  depofited  quite  wet  in  their  former  pofition,  and 
left  there  for  feven  or  eight  days ;  after  which  they  are  once 
or  twice  immerfed  again.  This  immerfion  and  drying  are 
renewed  fix  or  eight  times,  every  feven  or  eight  days.  As 
the  plates  formerly  were  put  into  wine,  thefe  immerfions 
were  called  one  -wine,  two  wines,  three  wines,  accordino-  to 
the  number  of  times.  By  this  procefs  the  plates  fwell  up, 
the  green  is  nourifhed,  and  a  coat  of  verdigrife  is  formed  on 
all  their  furfaces,  which  may  be  eafily  detached  by  fcraping 
them  with  a  knife. 

Each  jar  fumilhes  five  or  fix  pounds  of  verdigrife  at  each 
operation.  It  is  then  called  frefli  verdigrife,  moift  verdij^rife, 
&c.  This  verdigrife  is  fold  in  that  ftate  by  the  manufaftu- 
rers  to  people  who  dry  it  for  foreign  exportation.  In  this 
firft  ftate  it  is  only  a  pafte,  which  is  carefully  pounded  in 
large  wooden  troughs,  and  then  put  into  bags  of  white 
leather,  a  foot  in  height  and  ten  inches  in  diameter.  Thefe 
bags  are  expofed  to  the  air  or  the  fun,  and  are  left  in  that 
ftate  till  the  verdigrife  has  acqviired  the  proper  degree  of  dry- 
nefs.  By  this  operation  it  decreafes  about  fifty  per  cent.,  more 
or  lefs  according  to  its  primitive  ftate.  It  is  faid  to  ftand 
proof  by  the  knife,  when  the  point  of  that  inftrument  puflied 
againft  a  cake  of  verdigrife  through  the  Ikrn  cannot  pene- 
trate it. 

The  plates  of  copper  which  have  been  already  ufed  are 
again  employed  for  the  fame  operation,  till  they  are  almoft 
completely  confumed.  Inftead  of  heating  them  artificially, 
as  above  mentioned,  they  are  fometimes  -expofed  only  to  the 
fun.  The  fame  plates  will  ferve  fometimes  for  ten  years,  but 
they  are  often  wora  out  in  two  or  three.    This,  however, 

depend* 
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depends  on  the  quality  uf  the  copper,     Tiiat  which  Is  c^-- 

tremcly  fmootli,  well  beat^  and  very  conipad,  is  always  niaft 

eilecnied. 

Formerly  inoift  vcrdlgriie  could  not  be  fold  till  its  quality 
had  been  previoufly  alcertained;  and  for  that  purpofe  it  was 
carried  to  a  public  warehouic^  where  it  was  fold  after  that 
point  had  l)cen  determined. 

By  comparing  this  procefs  with  that  defcribed  by  Montet> 
it  will  be  found  that  the  changes  introduced  are  mucli  in  fa- 
vour of  the  new.     Formerly  the  workmen  took  the  ftalksof 
the  grapes  dried  in  the  fun,  and  began  by  immerfing  them  for 
eight  dayr5  in  I'iiiafje  (the  refiduum  of  the  diftillation  of  wine' 
for  making  brandy).  They  then  fufFcred  the  moifture  to  drain 
off  througli  a  baftiet,  after  which  they  put  about  four  pounds 
into  a  jar,  and  poured  over  them  three  or  four  pints  of  wine* 
The  (talks  were  made  to  imbibe  a  large  portion  of  the  wine, 
by  Itirring  them  firongly  with  the  hand ;  the  jar  was  thcAi 
covered,   and  the  fialks  were  fuitered  to  ferment.     1  he  fer- 
mentation commenced  fooner  or  later,  according  to  the  na- 
ture of  the  w  ine  and  the  temperature  of  the  air,     But  after  it 
had  once  begun,  the  wine  became  turbid,  and  exhaled  ^  ftrong 
odour  of  vinegar.     At  length  the  heat  decreafcd,  and  the 
ftalks  were  tlien  taken  out  and  the  wine  was  dravvn  off^ 
When  the  {talks  were  a  litlk'  drained,  tl.cv  were  difpofed  in 
layers  with  the  plates  of  copper^  and  the  uircration  was  -con- 
tinued in  the  fame  manner  as  wiih  the  hulks.     When  the 
plates  were  taktni  from  the  jars  to  be  put  in  rtlui,  inilcad  of 
immerfing  them  in  pure  water,  as  is  ilone  at  plefent,   they 
v/ere  moiftl-ned  three  or  four  times  with  four  wine,  winch 
was  called  giving  them  three  or  four  wine?. 

It  may  be  eaiily  feen  that  there  is  a  great  faving  in  \.\\* 
procefs  follo'A'ed  at  prefent,  fmce  tlie  manufacturer^  no  longer 
life  wine,  which  enhanced  the  price  of  the  verdigrifv.-.  Soma 
have  condennied,  in  the  new  procefs,  the  practice  of  ufjng 
the  copper  too  fuon  3  but  this  objcciion  fell  ly  the  ground, 

whea 
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vhcn  it  was  obi'civcil  that  the  vcrdigrifc  (jhtuiiicd  svas  in  pro- 
portion to  the  copper  corrockJ  ;  and  w  liut  proves  that  this 
method  is  more  advantageous,  is,  tliat  all  the  manufaiSlurers 
iiave  abandoned  the  old  method  and  adopted  the  new  *. 


XII.     On    the   Method   of  preparing   Tallow   Caridles  with 
Uooden  JVicks.    Bj  Vroftilfor  Medicuso/' Heidelberg^ . 

*'  jT  OR  fevcral  years  paft  tallow  candles  with  wooden 
wicks  have  been  prepared^  in  large  quantities,  by  the  candle- 
makers  at  Munich,  and  much  ufed  in  that  neighbourhood. 
I  have  burnt  them  during  the  whole  winter,  and  never  wifli 
to  ufe  any  other  kind,  as  they  are  attended  with  leveral  ad- 
\antages  which  common  tallow  candles  do  not  poflefs.  They 
afford  about  the  fame  quantity  of  light  as  a  wax  candle; 
burn  alfo  with  great  llcadineis  and  uniformity,  and  never 
crackle  or  run.  The  candle-makers  here  keep  the  method 
of  preparing  thcfc  candles  as  fccret  as  tb.cy  can^  but  I  {liall 
communicate  to  the  public  what  I  have  been  able  to  learn 
relpe6ling  the  procefs. 

"  Tiie  only  diilercnce  between  thcfc  candles  and  the 
conmion  tsJlow  candles  is,  that  the  ground  work  of  the 
wick  confiits  of  a  very  thin  flip  of  vvood,  bound  round  to  a 
conliderable  thicknefs  with  \cr/  fine  unfpun  cotton;  but  in 
luch  a  manner  that  the  fize  of  the  wick  does  not  much  ex- 
ceed that  of  the  wick  of  a  common  candle.  The  cotton  is 
wound  round  the  wick  by  the  hand  j  but  in  general  k  is 
done  by  means  of  a  reel,  which  I  have  not  yet  been  able  to 
fee.  The  thin  Hips  ol'  wood  arc  furnifiied  to  the  candle- 
makers  by  the  country  people,  and,  if  we  may  judge  from 

•  There  are  no  large  manuf.jiftories  i.f  verdiiijrire  at  Montpellier  ;  but 
each  tamily  i'.:akes  a  cercaia  (.juauci-.y,  anJ  the  upcrationj  i»»c  in  general 
ptrtortned  by  uomcn. 
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their  appearance,  are  cut  into  the  proper  form  by  means  of  as 
knife,  without  the  application  of  any  machine.  They  are 
for  the  moft  part  fomcwhat  fquare,  and  not  completely 
rounded.  The  candle-makers  often  prepare  thefe  flips  of 
wood  alfo  themfelves,  when  they  have  none  ready  by  them, 
and  for  that  purpofe  nfc  pine,  willow,  and  other  kinds  of 
wood,  though  they  commonly  employ  fir.  For  making  thefe 
candles  it  is  neceflary  to  have  the  pureft  tallow :  a  pound 
will  be  fufficient  to  make  fix  or  feven,  which  coft  25  kreutzers. 
The  price  of  common  moulded  candles  with  cotton  wicks  is 
22  kreutzers ;  but  as  the  former  burn  much  longer^  they 
are  on  the  whole  cheaper/* 

Another  method  of  making  the  wicks  is  as  follows  :  Take' 
fhoots  of  the  pine-tree  a  year  old,  fcrape  off  the  bark,  and 
when  they  are  become  perfectly  dry  fcrape  them  again  all 
round  till  they  are  reduced  to  the  fize  of  a  fmall  ftraw.  When 
the  above  wood  cannot  be  procured,  well  dried  common  fir 
twigs  of  a  year  old,  and  of  the  fame  ftrongth,  may  be  pre- 
pared in  the  like  manner.  Thefe  rods  are  then  to  be  rubbed 
over  with  wax  or  tallow,  till  they  are  covered  with  a  thin 
Coating  of  either  of  thefe  fubflances  ;  after  which  they  mufl 
be  rolled  on  a  fmooth  table  in  very  fine  carded  cotton, 
drawn  out  to  about  the  length  of  the  rod  or  candle-mould. 
Care  however  muft  be  taken  that  by  this  rolling' no  inequali- 
ties may  arife  on  the  rod,  and  that  the  cotton  may  be  every 
where  of  equal  thickrtefs,  though  at  the  upper  part  a  little 
more  of  it  may  be  applied.  After  this  preparation  the  wick 
tvill  have  acquired  the  fize  of  the  barrel  of  a  fmall  quill ;  and 
the  mere  accurately  the  fize  of  the  wick  is  proportioned 
to  that  of  the  candle  mould,  the  candles  will  burn  fo  much 
the  better,  clearer  and  longer,  as  will  foon  be  found  by  a  little 
experience  :  thefe  wicks  are  then  to  be  placed  very  exactly  ill 
the  middle  of  the  mould,  and  retained  in  that  pofitron,  and  good 
tallow,  frefli  if  pofTiblc,  previoufly  melted  with  a  little  water, 
mufl  be  poured  round  them;  but  even  old  and  rancid  tallow 

will  not  run,  if  the  wicks  be  properly  made. 
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Thefe  candles,  befides  burning  longer  than  the  common 
ones,  have  alfo  this  advantage,  that  ihcy  do  not  flare,  and 
that  they  are  lefs  prejudicial  to  the  eyes  of  thofe  who  are  ac- 
cuftonied  to  read  or  write  at  night.  It  is  however  to  be  ob- 
fened,  that  a  pair  of  lliarp  fciflars  muft  be  employed  for 
fnuffing  them,  and  that  in  performing  that  operation  care 
mull  be  taken  not  to  break  or  derange  the  wick. 


XIII.   Experiments  on  the   Colotcring   Matter  of  Vegetable 
Juices  iL'ith  the  Tungjiic  Acid.     By  Cit.  Guytox. 


I 


N  the  fecond  volume  of  the  Philofophical  Magazine,  page 
126,  we  laid  before  our  readers  a  paper  by  the  fame  author 
on  the  colouring  matter  of  vegetables,  and  the  a6lion  exercifed 
on  it  by  metallic  fubilances  and  their  oxyds ;  with  a  new  pro- 
cefs  for  obtaining  lakes  of  more  intenfe  and  fixed  colours. 
The  prefent  may  be  confidered  as  conneAed  with  that  paper, 
being,  in  facl,  a  detail  of  the  experiments  with  tungften,  on 
which  the  conclufions  there  given  were  eftablifhed. 

'*  Having  fubjefted  to  experiment  an  oxyd  hitherto  little 
known,  I  mean  the  tungftic  oxyd,  I  foon  difcoveied  that  it 
is  one  of  the  molt  valuable  fubftariccs  for  receivinor  and  fixino- 

o  o 

vegetable  colours.  I  digcfted  the  juice  of  the  red  plum 
with  the  white  oxyd  of  tungften,  procured  from  wolfram, 
that  is  to  fay,  in  the  ftate  in  which  it  is  confidered  as  an 
acid.  The  liquor  loft  a  great  deal  of  its  colour,  and  the  me- 
tallic oxyd  became  of  a  very  dark  red  violet.  I  decanted  the 
liquor,  and  boiled  it  on  a  new  portion  of  the  tungften.  It 
aflumed  the  fame  colour,  and  the  liquor  ftill  retained  a  faint 
ihade  of  red.  The  liquor  being  filtered  and  diluted  with  wa- 
ter, to  defend  it  from  the  action  of  the  fire,  was  treated  a 
third  time  v.ith  frefti  oxyd.  It  then  remained  colourlefs, 
and  the  oxyd  of  tungften  was  found  coloured  as  much  as  the 
firtt. 

*  From  Annalcs  de  Ciimie,  No.  LXXJC.IX. 
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*^  It  was  not  now  neceffary  to  examine  the  liquor  by  re- 
agents, for  principles  which  no  longer  exifted  in  it,  but  to  try 
whether  the  colour  adhering  to  the  oxyd  was  fixed  there  in 
luch  a  manner  as  to  proaiife  any  advantages  to  dyeing,  or  at 
leaft  to  painting.  Water  boiled  a  long  time,  and  in  fuc- 
ceffion,  on  this  oxyd  ratlicr  darkened  than  weakened  its  co- 
lour. This  water  made  no  impreflion  upon  turnfol  paper. 
Though  limpid,  it  alTumed,  by  the  addition  of  the  muria- 
tic acid,  a  (liade  of  a  pale  rofe  red  colour;  and  by  the  addi- 
tion of  pot-afli,  a  greenifli  {liade  5  but  thefe  colours  totally 
difippeared  in  a  few  minutes,  and  could  not  be  made  to  re- 
appear, by  pouring  over  them  frefh  acid  and  frefli  alkali. 
What  is  more  remarkable,  the  hydro-fulphure  brought  back 
a  flight  tint  of  violet,  which  did'not  difappear. 

"  A  portion  of  the  coloured  oxyd  of  tungften  was  mixed 
up  with  gum  water,  and  with  a  brufli  daubed  over  a  piece  of 
paper.  The  ftratum  being  dry,  a  thin  fcalc  of  it  was  de- 
tached, in  order  to  be  expofed  to  the  rays  of  the  fun,  and  at 
the  end  of  nine  days  the  colour  was  neither  changed  nor 
weakened.  Another  fcalc  was  immerfed  in  the  acetous  acid; 
and  being  immediately  drawn  cut  and  dried,  it  was  found  to 
have  experienced  no  change.  As  little  effe61:  was  produced 
upon  it  by  the  acetic  acid.  Lime  water  applied  to  it  left  no 
fenfible  traces  of  its  effecl.  The  cafe  was  the  fame  with 
ammonia.  A  folution  of  foap  only  weakened  the  tint  with- 
out changing  it.  A  folution  of  potafh  made  a  red  fpot,  in 
which  the  violet  (liade  was  deflroyed.  A  folution  of  the  car- 
bonat  of  potafh  produced  an  alteration  ftill  more  fenfible, 
the  part  which  had  been  touched  inclining  rather  to  yellow 
than  to  red.  A  folution  of  alum,  even  concentrated,  effeft- 
ed  no  change.  A  flieet  of  paper,  tinged  with  the  colour  of 
this  oxyd,  being  kept  for  twentv-four  hours  in  a  clofe  jar,  at 
the  bottom  of  which  was  fome  hydro-fulphure,  no  change 
whatever  was  obferved.  In  the  lafl  place,  a  flieet  of  this  pa- 
per expofed  to  the  vapour  of  the  oxygenated  muriatic  acid, 
at  ihe  fame  time  as  a  like  flieet  of  paper  coloured  by  turnfol, 

the 
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the  latter  loft  all  its  colour,  while  that  of  the  former  was  not 
feiifibly  weakeiT'd. 

"  The  kind  of  lake  formed  by  the  union  of  vegetable  co- 
louring matter  with  the  oxyd  of  tungften  may  be  confidercd, 
therefore,  as  having  been  fubjecled  to  the  ftrongeft  teft  by 
the  principles  moft  dcftruiSlive  to  colours,  and  which  Ber- 
thollet  confiders  as  the  neareft,  in  point  of  ftrength,  to  the 
continued  aftion  of  the  air  and  light. 

*'  I  (hall  pafs  over  a  great  number  of  other  experiments 
lefs  dire6l,  or  at  leaft  lefs  conclufive,  refpefting  other  vegeta- 
ble colouring  matters,  and  obferve  only  that  the  oxyd  of 
lead,  which  feems  to  have  fo  little  a6lion  on  the  red  juice  of 
ftoned  fruits,  attacks  turnfol  ver)^  ftrongly ;  that  an  infufion 
of  turnfol,  rendered  red  by  the  acetous  acid,  pafles  to  a  wine 
colour  when  treated  with  iron,  and  is  then  in  the  ftate  of 
violet  juices  which  become  green  by  alkalies ;  that  the  acid 
juice  of  yellow  fruits,  melons  for  example,  gives  to  the  oxyd 
of  tungften  only  a  faint  ftiade  of  blue,  which  turns  grey  by 
repeated  waftiing;  and  that,  on  the  other  hand,  this  oxyd, 
digefted  in  infufions  of  curcuma  (turmeric)  and  turnfol,  be- 
comes charged  with  their  colours,  and  gives  them  a  fixity 
of  which  one  would  not  have  fuppofed  them  fufceptible.'^ 


XIV.  Defcription  of  an  Apparatus  in  the  Teylerian  Mufeum 
for  the  Combujlion   of  Phofphorus  in  Oxygen  Gas;   luith 
Obfervations  on  the  Shining  of  Phofphorus  in  Azot,     By 
D.  VAN  Marum  of  Haarlem*. 

XJ.AVING  made  feveral  fruitlefs  attempts  to  render  a  baU 
loon  for  the  combuftion  of  phofphorus  perfectly  air-tight,  ac- 
cording to  the  method  defcribed  by  Lavoifter  in  his  Elements 
of  Chemiftry,  I  couftruded  another  like  that  which  I  employ- 

*  From  Defcriptisn  de  quclques  appareils  Ctimiques,  Sec,  by  Dr.  van 
Marum. 
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ed  for  the  comporuioii  of  waier,  and  fccured  againft  the  erl-<« 
trance  of  air  hi  the  hkem  inner.  This  balloon,  reprefented 
by  A  (Plate  If.),  has  two  encks  B  C  with  conical  ftoppers. 
and  united  to  the  tubes  by  the  fame  means  as  thofe  in  the 
gazometer  above  mentioned*.  Within  the  balloon  is  a 
fniall  crucible  of  platina,  d,  fufpendcd  by  two  wire*  of  the 
fame  metal  from  tlie  plate  of  copper  by  which  the  balloon 
is  lliut.  The  cock  B  ferves  to  conneft  the  tube  with  an 
air  pump,  and  by  thefe  means  to  empty  the  balloon  of  at- 
niofpheric  air.  By  the  cock  C,  the  oxygen  gas,  contained 
in  the  gazometer  G,  is  introduced ;  but  as  this  gas  ought  to 
be  as  dry  as  pofliblc  before  it  is  admitted  into  the  balloon,  I 
have  applied  between  it  and  the  gazometer  a  glafs  cylinder^ 
H,  filled  with  a  fait  which  ftrongly  attracts  the  moillure  of 
the  jias.  The  fait  which  I  found  moft  effeftual  in  this  ex- 
pcriment  was  that  uled  and  recommended  by  Sauflurc  for 
drying  atniofpheric  airf.  It  is  the  alkali  which  remain* 
after  the  decrepitation  of  a  mixture  of  equal  parts  of  nitre 
and  crude  tartar,  and  which  has  been  kept  at  a  red  heat  for 
an  hour. 

The  fait  in  the  tube  H  muft  not  be  pulverifed,  but  divided 
into  fmall  fragments,  in  order  that  the  gas  may  penetrate 
through  it,  and  come  in  contact  with  a  greater  portion 
of  its  furface.  The  tubes  z,  u,  k,  by  w  hich  the  cylinder  H 
is  connected  with  the  gazometer  and  the  balloon,  muft  be 
pliable,  becaufe  it  would  be  too  difficult  to  place  the  cylinder 
H  in  fuch  a  pofition  as  to  be  united  with  the  balloon  and 
gazometer  by  means  of  tubes  not  capable  of  being  bent.  I 
employ  pliable  tubes  of  gum  elafiic,  the  ends  of  which  are 
faftened  to  the  copper  pipes  fcrcwcd  into  the  cocks. 

Lavolficr  kindled  the  phofphorus  in  the  balloon  by  a  burn- 

•  For  a  dtfcription  of  the  g?.zcmctc'-,  or  apparatus  for  producing  water 
by  coniLining  hydrogen  with  oxygen,  here  referred  to,  feu  the  FhilofoJ'bicoti 
Magazine,  vol.  ii.  p.  85. 

t  See  Dc  Sauffure's  EJfais  fur  f  Hj^nmctyic,  p'.  25. 
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ing  glafs.  I  have  obfcrvcd  that  phofphorus  wrapt  up  in  a 
particular  manner  inflames  fpontaneoufiy  when  the  air  is 
rarefied  to  a  certain  degree  j  and  I  employ  the  refult  of  this 
obiervation  to  inflame  the  phofphorus  in  the  balloon. 

By  means  of  this  apparatus  I  have  fevcral  times,  both  in 
the  courfe  of  my  Icftures  and  on  other  occafions,  flicwn  t!ie 
produ6tion  of  the  phofphoric  acid  by  the  combultion  of 
phofphorus  in  oxygen  gas,  as  defcribed  by  Lavoifier  in  the 
Memoirs  of  the  Academy  of  Sciences  for  the  year  1777, 
(page  65.)  In  my  experiments  I  have  generally  burnt  fixty 
grains  of  phofphorus.  They  have  iliewn  that  the  wxiight  of 
the  phofphoric  acid  produced  is  always  nearly  equal  to  that 
of  thepliofphorus  burnt,  and  of  the  oxygen  gas  employed, 
I  c<iiculat<.d  the  refults  by  the  method  defcribed  by  Lavoifier 
in  his  Treatife  of  Chemiilry  (vol.  ii.) ;  but  it  is  not  necef- 
fary  they  fliould  be  infcrted  here,  as  the  compofition  of  the 
phofphoric  acid  has  been  fufticiently  crtablilhed  by  the  accu- 
rate experiments  of  Lavoifier.  My  objeft,  in  defcribing  the 
apparatus^^I  employed,  was  merely  to  enable  thofe  who  wifli 
to  repeat  the  experiments  to  do  fo  by  ixn  eafier  methody  and 
with  more  certainty  than  according  to  that  propofed  by  him.. 
It  muft  here  be  obferved,  that  as  th;^  phof})horus,  by  my  pro- 
cefs,  inflames  in  rarefied  air,  there  is  no  danger  that  thefud- 
den  expanlion  of  the  air,  produced  by  the  intenfe  heat  of 
the  inflamed  phofphorus,  will  burll  the  glafs;  to  prevent 
which,  in  Lavoifier's  method,  requires  great  caution,  as  he 
himfelf  has  remarked.  That  the  balloon  during  the  com- 
buftion  may  be  as  little  healed  as  poffible,  I  fuBer  the  air, 
after  the  inflammation,  to  pafs  gradually,  and  in  fmall 
quantity,  into  the  glafs  globe,  and  for  that  reafon  do  not 
open  the  cock  until  the  flame  begins  to  be  extinguiflietj.  In 
this  manner  thQ  experiment  may  he  performed  without  any 
danger. 

In  the  year  1794  I  made  known,  in  the  thirteenth  num- 
ber of  the  Chfinifihcn  Qeff'enmgen  of  the  celebrated  KafteU 
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lyn,  my  experiments  on  the  combuftion  of  phofphorus  hi  the 
fo  called  vacuum  of  an  air  pump.  Had  profcflor  Gottling, 
and  other  German  chemills  who  have  obfervcd  phofphorus 
to  fhine  in  azotic  gas,  paid  more  attention  to  what  thefe  ex- 
periments clearly  eftablifh,  they  v^^ould  not  have  made  fo 
much  noife  refpefting  a  phenomenon  which  is  fo  like' the 
fliinins;  of  phofphorus  before  it  inflames  in  air  highly  rare- 
fied. This  fhining  of  phofphorus  in  an  imperfe6l  vacuum, 
fhews  that  the  fmall  quantity  of  oxygen  gas  contained 
in  atmofpheric  air  fo  highly  rarefied,  is  ftill  fufficient  to 
occafion  that  luminous  appearance;  and  as  it  is  well  known 
that  it  is  abfolutely  impoffible  to  produce  azotic  gas  which 
does  not  contain  fome  oxygen  gas,  they  might  have  feen  by 
my  experiments,  that  the  fmall  quantity  of  oxygen  which 
muft  have  been  contained  in  their  azotic  gas  was  fufficient 
to  produce  that  light  which  they  obferved. 

I  fhall  here  only  add,  that  phofphorus  will  not  fl)ine 
at  all  in  azotic  gas  which  contains  no  oxygen  gas.  This  I 
Shewed,  on  the  i8th  of  .January  1794,  in  my  lectures  at  the 
Teylerian  Inftitute.  I  introduced  azotic  gas  over  mercury, 
and  freed  it  totally  from  oxygen  gas  by  introducing 
phofphorus  into  it  on  the  point  of  a  bent  iron  wire,  which 
I  palTed  up  through  the  mercury,  fo  as  to  bring  the  phof- 
phorus in  contaft  wdth  a  piece  of  ignited  iron  previoufly  in- 
troduced into  the  receiver.  All  the  oxygen  gas  united  itfelf 
in  a  moment  with  the  volatilized  phofphorus;  and  another 
bit  of  phofphorus,  which  after  the  cooling  of  the  apparatus 
I  made  to  rife  through  the  quickfilver  into  the  azotic  gas, 
which  in  that  manner  was  freed  from  all  oxygen,  did  not 
fljine.  A  fmall  bubble  of  atmofpheric  air  was  fufficient  to 
reproduce  the  (hining.  It  was  then  feen  diffufed  throughout 
the  whole  gas,  in  the  fame  manner  as  when  atmofpheric  air 
is  admitted  into  an  exhaufted  receiver  in  which  phofplionis 
has  ceafed  to  be  luminous.  I  fhewcd,  in  the  courfe  of  the 
fame  le<Slure,  that  phofphorus  docs  not  ihinc  in  a  perfed 

vacuum. 
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vacuum.  For  this  purpofe  I  caufcd  the  phofphorus  to  afceud 
through  the  quickfilver  of  a  barometer,  and  it  exhibited  no 
light**  In  order  that  this  experiment  may  completely  fuc- 
ceed,  you  muil  employ  a  barometer,  the  tube  of  which  has 
been  well  freed  from  atmofpheric  air,  by  boiling  the  quick- 
filver  in  the  tube.  If  you  ufe  a  barometer  the  quiekfilver  of 
which  has  not  been  boiled,  the  fmall  quantity  of  air  con- 
tained in  it  will  be  fufficient  to  make  the  phofphorus  lu- 
minous; but  this  appearance  will  be  of  fliort  duration,  be- 
caufe  the  exhaulled  fpace  of  fuch  a  barometer  can  contain 
only  a  very  fmall  quantity  of  oxygen  gas. 


XV.  A  Jimple  Method  of  determining  the  magnlfj'ing 
Pozuer  of  Telefeopes.  By  Mr.  S,  Varley.  Communi- 
cated hy  the  Author  f. 

-L  HOUGH  the  fubjcft  on  which  I  wifli   to  trouble  you 
with  a  few  obfervations  mull  be  well  underftood  by  many  of 

*  It  has  been  already  inconteftably  proved  by  experiments,  that  phof  cho- 
rus is  not  luminous  in  a  vacuum.  BehJes  thofe  mentioned  in  the  treatife 
entitled  Ueber  das  Leitchtcn  dcs  Phofpbors  im  aUnoffd.lfchen  Siickgasy 
Weimar  1793,  P-  5^»  "^^7  ^^  mentioned  the  following:  Hawkfbee  ap- 
proached very  near  to  this  difcovery,  and  to  thar  alfo,  made  by  the  author, 
of  phofphorus  inflaming  in  vacuo.  He  drew  fome  hnes  with  phofphorus 
on  a  piece  of  paper,  and  fufpended  it  v.ithin  the  receiver  of  an  air  pump. 
''  After  long  pumping,''  fays  he,  "  the  luminous  appearance  was  appa- 
rently blighter."'  See  the  Pbilcfo-pbical  Tranjhdions,  \o].  wW.  p.  iS6v. 
Lemcry  mentions  experiments  of  the  like  kind  made  by  Homberg,  in  con- 
junftion  with  M.  D' Alcnce,  at  Paris,  and  which  correfpond  exactly  with 
thofe  of  Hawkfbee.  See  his  Cours  de  Chymie,  Paris  1687,  p.  577.  Lavoi- 
fier  found  that  phofphorus  did  not  infl..me,  Memoires  de  V  Acaderric,  an. 
1777)  P-  65 ;  and  Profclfors  Lempe  and  Lampadius,  that  phofph.orus  was 
not  luminous  in  the  Torricellian  vacuum.  See  Scherer's  Nacbiriir 
p.  200. 

t  A  "  Conftant  Reader,"  in  a  letter  of  23d  May,  but  which  did  not 
reach  ui  in  time  for  our  L.II  Numl)cr,  pronofed  the  fcllowing  ijueftion  : 
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your  readers,  I  have  had  many  opportunitiesof  being  convinced 
that  it  is  not  fo  generally  known  as  it  ought.   Since  I  firll  ven-r 
lured  to  give  public  le6tures  on  optics,  and  to  explain  the  va- 
rious conllmctions  of  telefcopes  and  microfcopes,  I  have  fre- 
quently been  applied  to,  to  procure  thofe  inflrunients  for 
people  reiiding  at  a  diftance  from    the  metropolis,  and  to 
prove  tlum  before  fending  them  off.    I  have  alfo  been  fre- 
quently requefted  by  thofe  who  had  purchafed  fuch  inftru- 
ments  to  give  an  opinion  of  their  gooduefs,  and  to  determine 
their  magnifying  powers ;  from  which  I  have  found  that  the 
manufafturers  of  thofe  inflruments  too  generally  are  in  the 
habit  of  over-rating  their  powers  *,  to  the  great  difappoint- 
ment  of  the  buyer,  who  finds,  when  too  late,  that  they  will 
not  perform  what  he  had  been  taught  to  expc^  from  them, 
From  what  I  have  ftated,  it  appeared  to  me,  that  a  method 
to  determine  the  magnifying  pov/cr  of  telefcopes,  without 
much  trouble  or  expenfe,  and  yet  fufficiently  exacl  for  moft 
purpofes,  might  be  thought  worth  a  place  in  your  ufeful  pub- 
lication.    There  are   various  methods    of  doing  the  fame 
thing,  and  each  have  their  particular  advantages  and  difad- 
vantages  :  fome  are  expenfive ;  others  require  long  calcula- 
tions :  fome   are  attended  with  much  trouble  j  and  others 
require  particular  (ituations,   which  cannot  always  be  com- 
manded.    The  method  I  moftly  ufe  can  be   univerfally  ap- 

"  What  is  the  method  ufed  by  opticians  to  afcertnin  the  magnifving 
power  of  tek-rco|-es  ?  and  how  c!o  tliey  pro'-je  how  many  times  the  objeft  rs 
magnified,  when  feen  throiigh  the  fame  .-" 

The  prefent  paper,  he  will  fi%,  furniflies  a  fatibfaftory  anfwer.   Edit. 

*  Even  th;.t  crninert  artii^  Mr.  James  Short,  who  rendered  himfelf  Ca 
juftiy  famous  by  bringing  the  reflefting  tLkfcope  to  a  degree  of  perfeflion 
unknown  before  his  time,  too  o'"tcn  over-rated  the  power  of  his  telefcopes, 
though  not  in  the  fame  fiiamcfjl  degree  that  fome  makers  now  do.  I 
would  not  however  be  underftood  as  making  this  cenfurc  general:  I  know 
one  artift  whofe  reflcfSing  telefcopes  exceed  even  thofe  of  Short,  and  whofe 
telefcopes  I  have  in.vcr  once  f(<und  of  itfs  magnifying  power  than  they 
were  fold  for;  and  I  hope  there  are  others  nlio  are  above  being  guilty  of 
fo  laean  an  at ti rice. 
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plied,  and  at  almoft  noexpenfe  ;  a  fniall  fcalc,  a  pair  of  com- 
paiics,  and  a  piece  of  paper,  being  all  that  is  neccflary. — It 
may  bo  proper,  in  the  Hrfl  place,  to  (late  the  fcnfe  in  which 
I  ufe  the  term  magn'tjj'ing  potcer  of  a  ielcfccpc,  for  it  is  dif-- 
ferently  underftood  by  dilferent  perfons :  alfo  to  diftinjruifh 
between  the  object  itfelf,  and  the  magnified  image  of  the. 
objcft  looked  at,  as  feen  in  the  field  of  the  telefeope.     Tlie 
diflercncc  in  fize,  between  the  ol.jcft  viewed  with  the  naked 
eye  and  its  image  as  feen  in  the  field  of  the  ttlefcope,  con- 
ftitiiting  the  magnifyino;  power  of  the  telefeope,  the  cjueflion. 
is.  How  ought  this  ditiercnce  to  be  cxprcfled  ?  Should  it  h^ 
expreffed  in  a  comparifon  of  their  refpeftive  diameters,  areas, 
or  folidity  ?  For  inftance,  if  a  piece  of  paper  of  three  inches 
fquare,  crofled  each  way  by  three  lines,  and  thus  divided  in- 
to nine  fquares,  be  placed  at  a  diftance,  and  viewed  by  a  tele- 
/cope  that  caufes  one  of  thofe  fquares  to  appear  as  large  as 
the  whole  paper,  at  the  iame  diftance,  appears  to  the  naked 
eye  j  if  we  compare  tliis  efteft  by  "the  dit^erence  in  diameter, 
\ve  fliould  fay,   the  hijlmment  magnifies  three  times:  but  as 
one  fquare  appears  as  large,  when  feen  through  the  telefeope, 
as  the  whole  nine  do  to  the  eye  unaflifted  by  that  inflm- 
ment,  might  it  not  be  aflerted,  with  equal  truth,  that  it  is 
magnified  nine  times  ?  The  latter  appears  as  reafonable  as 
the  former;  but,  as  in  this  cafe  the  paper  appears,  when 
viewed  by  the  telefeope,  of  the  fame  dimenfions  as  it  would 
do  to  the  naked  eye  when  placed  at  one  third  the  dijiance 
Jrovi  the  obj'erver,    it  is   molt  ufual  to  fay,  it  is  magnified 
three  times.     Some  people,  who  yet  mean  the  fame  thing, 
fay,    but   improperly,   that  it   appears  three  times   nearer 
than  it  really  is.     Again,  if  an  object  at  the  diftance  of  ico 
yards  appears  by  the  telefeope  as  large  and  diftinft  as  it 
would  do  to  the  naked  eye  at  the  diftance  of  one  yard,   it  is 
faid  to  be  magnified  one  hundred  times;  and  it  is  to  be  un- 
^crftood  in  this  fenfe  in  the  following  experiments : — By  a 
^lefcope  of  the  laft  mentioned  power,  a  printed  paper,  at  the 
6  ,  diftance 
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iliilance  of  lOO  yards,  can  be  as  diftinftly  read  as  It  could 
by  the  eye  at  the  diftance  of  one  yard  ;  and  it  is  owing  to  this 
aftoni{liing  property  that  the  heavenly  bodies  can  be  con- 
templated as  though  they  were  only  the  one,  two,  three, 
four,  or  five  hundredth  part  the  diftance  that  tliey  are  in  re- 
ality. 

The  planets,  for  inftance,   have  nothing  in  their  appear- 
ance to  the  naked  eye,  that  would  engage  our  particular  at- 
tention, or  enable  us  to  diftinguilli  them  from  the  fixed  ftars, 
except  their  being  obferved  to  change  their  places  amongft 
the  fixed  ftars,  fometimes  moving  from  weft  to  eaft,  then 
for  a  feafon  remaining  ftationary,  having  no  apparent  motion 
at  all ;  then  again,  to  have  a  little  motion  from  eaft  to  weft, 
which  keeps  increaiing  a  certain  time,  v.hen  it  again  decreafes, 
imtil  they  once  more  become  ftationary.     They  were  thus 
diftinguifhed  from  the  fixed  ftars  long  before  telefcopes  were 
invented,  and  on  this  account  were  called  erratics,  or  wan- 
dering ftars,    their  real  and  regular  motions  and  periods  be- 
ing at  that  time  unknown.     But,  by  the  affiftanee  of  the 
telefcope,   in  each  of  them   may  be  obferved  what  excites 
aftonifiuiient  and  claims  our  particular  attention,  efpecially 
if  the  inftruments  are  good  of  their  kind,  and  magnify  from 
two  to  four  hundred  times.     In  viewing  Saturn,  the  floweft, 
and  now  known  to  be  the  moft  diftant  planet  of  all,  except 
the  Gecrgium  Sidus,  inftead  of  a  pale  folitary  wanderer,  he 
is  found  to  be  accompanied  with  fix  or  feven  moons,  re- 
volving round  him  at  ftated,  fixed,  and  regular  periods,  and 
to  be  encompalfed  with  (a  greater  wonder  ftill)  a  double  ring, 
no  where  touching  him,  but  fufpcnded  fo  as  to  have  its  in- 
fide  edge  every  where  twenty-one  thoufand  miles  from   his 
body.     The  planet  Jupiter  is  obferved  to  have  feveral  belts 
that  appear,  though  upon  his  body,  as  having  feveral  fpots, 
by  which  his  diurnal  motion  on  his  axis  is  determined  to  be 
much  quicker  than  that  of  our  earth,  being  performed  in 
about  eight  hours,  notvvithftanding  he  is  fo  much  larger. 
7  H<i 
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He  is  alfo  fcen  to  be  accompanied  with  four  mooiiff,  or  fatel- 
litcs,  revolving  in  certain  periods:  even  their  cclipfes,  v^hich 
afford  an  excellent  n^cthod  for  determining  the  lono-itude  of 
places  on  our  earth,  can  be  diftin<Stly  feen.  Mars  is  obfervod 
to  have  fome  fpots  near  one  of  his  poles,  by  which  he  is 
known  to  have  a  diurnal  rotation  round  his  axis.  The  beau- 
tiful planet  Venus,  that  now  adorns  our  evening  flcy,  is  ob- 
fen'ed  to  wax  and  wane  like  our  moon:  fometimes  beino- 
merely  a  crefccnt,  then  horned  like  the  moon  only  a  few- 
days  old,  then  gibbouo,  afterwards  full ;  exhibiting  different 
phafes  like  our  moon,  and  thus  affording  an  inconteflible 
proof  of  the  Newtonian  fyftem  of  aftronomy,  now  univerfal- 
ly  adopted  bv  men  of  fcience  in  every  part  of  the  world  *. 

1  he  planet  Mcrcurv,  though  butfeldom  feen,  yetdeferves 
our  attention,  as  he  more  frequently  than  Venus  paffes  be- 
twixt the  fun  and  us,  appearing  like  a  patch  upon  the  difc 
of  the  fun,  and  thus,  to  thofe  that  know  how  to  avail 
themfelves  of  thefe  phenomena,  gives  additional  proof  of 
the  truth  of  the  prefent  fyflem.  The  fplendid  face  of  our 
moon,  in  her  various  phafes,  offers  fo  many  fimilarities  to 
the  earth  which  we  inhabit,  as  leave  but  little  room  to  doubt 
flie  is  deflined  for  the  fame  grand  end,  an  habitation  for  in- 

*  The  truth  of  this  fyftem  has  been  proved  by  innumerable  cbfervations 
made  with  this  excellent  inftrument,  by  men  every  way  qualified  to  judp-e, 
who  with  unwearied  diligence,  and  without  any  bias  or  motive  whatever 
but  a  ftrong  defire  to  fearch  out  the  truth,  have  examined  and  proved 
every  part  of  it,  and  fixed  it  upon  too  ftrong  a  bafis  to  be  overturned  or 
refuted  by  the  ignorant  or  interefted,  who  pretend  to  do  fo  without  pof- 
felFing  one  fingle  qualification  to  enable  them  to  form  a  proper  judgment 
in  th-s  matter,  or  a  fingle  pretenfion  but  what  is  founded  in  the  grofleft 
ignorance,  accompa-.iied  with  the  mcft  confummate  affurance.  But  enough 
of  this  at  prcftnt.  Perhaps  at  a  future  opportunity  I  may  offer  fomc  re- 
marks upon,  and  throw  together  fome  of  the  leading  features  of  the  New- 
tonian fyftem,  for  the  fake  of  thofe  who,  for  want  of  better  information, 
are  dai'y  duped  out  of  their  money  by  the  contemptible  jargon  of  even  the 
iBoll  ignorant  and  ftupid  of  mankind, 
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telHgent  beings ;  thus  anfweiing  the  double  purpofe  of  4n 
additional  light  to  us,  and  a  com  enient  habitation  for  other?; 
while  fbe,  in  return,  receives  a  like  benefit  from  the  earth> 
which  anfwers  the  purpofe  of  a  luminary  to  her.    She  is  fe<in 
to  have  broad  fca?,  bounded  with  rocky  Ihores;    extended 
continents,  divcrfiiied  \\  ith  hill  and  dale  5  deep  valleys  aiid 
towering  mountains ;  mountains,  whofe  extended  (hadows 
can  be  traced,  and  as  diftinAly  fcen,  as  the  ihadow  of  a 
fun-dial ;  and,  lately  difcovered  (owing  to  the  great  improve- 
ments made  in  telefcopcs),    volcanic  or  burning  mountains. 
An  eafy  method  to  determine  the   magnifying  power  of 
thofe  inftmments,  w  hofe  excellence  it  is  to  have  made  us 
intimately  acquainted   with  the  various  phenomena  above 
mentioned,  and  which  give  us  fources  of  enjoyment  from  the 
contemplation   of  diftant  terreftrial  objects,  of  which  our 
forefathers  had  no  conception,  cannot  but  be  acceptable  to 
many,  efpccially  to  thofe  who  have  not  the  opportunity  of 
employing  the  more  expenfive  procelics  that  arq  r^forted  tQ 
for  the  fame  end. 

The  fimpleft  method  is,  to  meafure  the  emergent  pencil 
cr  cone  of  light,  as  it  appears  in  the  eye-hole  of  the  tele- 
fcope,  and  to  divide  ihe  diameter  of  the  aperture  of  the  ob>, 
ject-glafs,  if  it  is  an  achromatic,  or  of  the  great  milla,  if  4 
refiec'tor,  by  the  diameter  of  this  emergent  pencil,  land 
it  v/ill  give  the  in,agnifying  power.  For  tliis  purpofe,  I  tak? 
a  piece  of  thin  writing  paper,  a  little  more  than  two  inches 
in  length,  and  about  half  an  inch  '\r\  breadth ;  I  draw  witl\ 
a  good  pen,  or  oUicr  proper  ipftrument,  the  line  a,  by  fig.  28, 
(Plate  1.)  and  then,  with  a  pair  of  good  dividers,  I  take 
from  a  fcale  one  tenth  of  an  inch,  v/hich  I  fet  oft'from  b  to  c, 
and  then,  with  the  fame  extent,  divide  the  line  c,  b,  into 
CO  equal  parts,  making  vifible  marks  cr  punclures  at  each 
divifion.  I  then  drav/  the  line  a,  c,  and  make  the  divifions 
I,  2,  3,  4,  Sec.  to  10,  at  every  other  divi^on  or  point  made 
with  the  dividers,  and  put  a  little  fweet  oi]  upon  the  paper 
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to  make  it  more  tranfparent.  I  Ibmetimes  omit  making  the 
lines  1,  2,  3,  &c.  and  content  myfelf  with  numbering  every 
Iccund  hole  made  by  the  dividtrs;  the  numbers  are  to  ex- 
prei's,  in  hundredths  of  an  inch,  the  diftance  of  the  Hnes  a,  b, 
and  a,  c,  at  thofc  points  where  they  are  placed.  Being  thus 
provided,  I  adjud  the  telefcope  to  dillinft  vifion,  by  looking 
at  fome  diftant  object,  and  then  take  off  the  eve-hole,  if  the 
telefcope  will  admit  it  to  come  off,  which  rcne6lors  always  do, 
but  the  night  eye-pieces  of  achromatics  do  not  without  taking 
away  the  Ciri\  glafs  alfo.  Having  now  diretled  the  telefcope 
to  the  open  day-light,  I  take  the  divided  paper  in  one  hand, 
and  a  hand  magnifier  to  view  it  with  in  the  other,  and  ap- 
ply the  paper  to  meafure  the  diameter  of  the  bright  pencil 
of  light  as  it  emerges  from  the  eye-glafs,  and  at  that  diftance 
where  it  appears  lealt  in  diameter,  as  at  c,  fig.  29,  where  the 
rays  of  light,  having  paffed  the  lens  <?,  converging  to  c,  there 
crofs  each  other,  and  proceed  diverging  to  d  and  e  :  this 
place,  where  the  paper  is  to  be  applied^  will  be  eafilv  knowTi 
by  obferving,  with  your  hand  magnifier,  (which  fliould  be 
of  an  inch,  or  at  mofc  an  inch  and  half  focus,)  where  the 
bright  fpot,  as  at  d,  fig.  28,  appears  diftlnft  and  well  de- 
fined at  the  edges,  and  the  filatncnts  of  the  paper  di(itinctly 
{€.Qn  at  the  fame  time.  A  place  on  the  paper  may  be  found, 
where  the  bright  fpot  v.iil  jult  {ill  up  the  fpace  between  the 
lines  a^  h,  and  a,  c.  Suppofe  this  takes  place  at  d,  where  it 
will  be  extremely  near  the  third  divifion,  and  of  courfe 
three  hundredths  of  an  inch  in  diameter;  and  fuppofe  your 
telefcope  to  be  a  30-inch  achromatic,  and  the  diameter  of  the 
object  glafs  two  inches  and  one  tenth,  or  210  fuch  divifions^ 
thefe,  divided  by  three,  will  give  70  for  the  magnifying 
power  of  your  inftruxne;i:it,  Suppofe,  with  a  different  eye- 
piece, the  pencil  of  liglu  only  occupied  the  fpace  between 
the  lines  at  i,  it  would  be  one  and  one  hslf  of  thofe  divi- 
fions:  in  this  cafe  divide  210,  the  hundredths  of  an  inch 
eontained  in  the  diameter  of  yoav  cbjeil  glafs,  by  1-5,  and 
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it  will  give  140  for  the  magnifying  power.     Again,  fuppofe 
with  fome  other  eye-piece  the  beam  of  hght  fills  the  lines  at 
the  fourth  divifion :  divide  your  3 1  o  by  4,  and  it  will  give  5 2*5 
or  52,  for  the  power.     If  your  paper  be  oiled  with  good 
linfeed  oil  that  has  been  boiled,  fuch  as  the  painters  call 
dr)'ing  oil,  it  will  laft  for  many  years,  and  have  this  advan- 
tae;e  over  the  inftruments  made  for  this  purpofe  which  arc 
fold  for3l.  3s.  that,   as  the  fcrew  for  receiving  the  dark  glafs 
proje£l;s  beyond  the  place  where  the  paper  (liould  be  held, 
the  paper  will  bend,  and   thus  can  be  introduced  into  its 
proper  fituation  without  producing  any  fenfible  error.    An- 
other method,  which  I  fometimes  ufe  in  confirmation  of  the 
former,  and  which  cannot  fail  to  produce  full  convidlion  on 
the  mind,  is  as  follows :  I  meafure  the  fpace  occupied  by  a 
number  of  the  courfes  of  brick  in  fome  modern  brick  build- 
ing, which,  upon  an  average,  will  be  found  to  have  eight 
courfes  in  two  feet :  hence  each  courfe  is  three  inches.     I 
then  cut  a  piece  of  paper  three  inches  in  height,  and  nearly 
of  the  length  of  a  brick,  which  is  about  nine  inches,  fo  that 
it  may  reprefent  a  brick,  but  with  this  advantage,  that  its 
edges  will  be  much  better  defined ;   and  fixing  the  paper 
againft  the  wall  (fee  fig.  27),  place  the  telefcopc  to  be  ex- 
amined at  the  diftance  of  50  or  100  yards  from  the  wall; 
and    looking    through    the   telefcope    at    the   paper   with 
one   eye,  and  at  the  fame  time  with  the  other  eye  look- 
ing pad  the  telefcope,  I  obferve  what  extent  of  wall  the 
magnified  image  of  the   paper  appears  to  cover.     I  then 
count  the  courfes  of  bricks  in  that  extent,  which  gives  the 
magnifying  power  of  the  telefcope.     This  method  will  ap- 
pear a  little  difficult  at  fiift,  but,   by  a  few  trials,  will  be- 
come fo  familiar,  that  the  paper,  as  feen  by  the  telefcope, 
may  be  eafily  compared  with  the  bricks  feen  by  the  other 
eye. 

I  intended  to   have  added  feveral  other  obfervations  on 
fubjects  nearly  related  to  the  above  j  but  having  exceeded 
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tlie  bounds  I  propofed  to  myfclf,  muft  referve  them  for  a 
future  number,  if  you  fliould  think  fubje6ls  of  this  nature 
worth  infcrtion*. 


XVI.  Sixth  Commipi'i cation  from  Dr.  Thornton,  JPhyJi- 
clan  to  the  General  Difpenfarj,  &e.  &c.  relative  to  Pneu- 
matic Medicine. 

A     REMARKABLE     CASE    OF    PULMONARV    DISEASE 
CURED  BY  THE   INHALATION  OF   HYDRO-AZOTE. 


M, 


-R.  GREGORY,  M.  P.  of  Berner's-flreet,  who  had  been 
long  refident  in  India,  laboured  for  feveral  months  under 
all  the  fymptoms  of  phthifis  pulmonalis.  He  expeftorated  a 
quantity  of  thick,  opaque,  and  yellowiOi  matter  which  funk 
in  water,  had  difturbed  nights,  was  greatly  wafted,  and  his 
breathing  was  fliort  and  interrupted.  lie  took  by  my  order 
(which  was  executed  by  Mr.  Leaton,  a  very  ingenious  apo- 
thecary and  able  chcmift,  who  lives  in  Bridge-ftreet,  Weft- 
minfter)  from  four  to  fix  quarts  hydro-azote  daily,  mixed 
with  twelve  of  atmofpheric  air,  and  at  the  fame  time  had  a 
mixture  of  myrrh  and  bark,  with  opiates  occafionally;  and 
imder  this  treatment  the  cough  was  foon  diminiflied,  and  in 
fix  weeks  the  patient  was  reftored  to  health,  and  has  conti- 
nued free  from  every  complaint  thefe  eight  months ;  even 
a  cold  now  pafles  off  without  exciting  any  fymptoms  of 
alarm.  Dr.  Hooper,  of  the  Mary-lc-bone  Infirmaiy,  and 
feveral  others  of  the  Faculty,  who  have  feen  this  cafe,  think 
that  it  may  be  produced  as  a  very  ftrong  argument  in  favour 
of  the  pneumatic  praelice. 

*  Subjefts  handled  in  the  familisr  and  popular  mnnner  wl-ich  ]\Ir. 
Varley  fo  fuccelsfully  follows,  cannot  fail  to  be  ufcful,  not  only  to  the 
c.ifual  examiner,  but  to  men  of  fcicnce;  and  we  Hiall  be  happy  to  rec^rive 
hi:;  commuuicaticuis  as  often  as  his  o:her  avocations  will  allow.     Edit- 

06/erz'atton, 


5^  Life  of  Dc  SaujUlirei 

OhJ'cr-vat'ion. 

The  hydro-azote  is  made  by  burning  rether  under  a  bell- 
gTafs,  when  the  oxvgen  unites  with  the  hydrogen  and  forms 
water,  and  the  reliclue  is  a:^otic  air ;  a  fpecics  or  heavy,  irt- 
flammable,  or  hydrogen  air,  and  fome  aciher  in  the  Itate  of 
vapour,  and  a  fmall  proportion  of  fixed  air.  I  have  rnyfelf 
inhaled  ten  quarts  of  this  pure,  and  the  pulfc  has  funk  from 
eio-hty  to  feventv  beats  in  a  minute,  and  continued  fo  for  a 
quarter  of  an  hour  or  more.  It  is  very  grateful  to  the  lungs ; 
and  I  flatter  myfelf,  that  this  new  fpecies  of  air,  firft  em- 
ployed by  me,  may  prove  hereafter  a  valuable  accjuifition  to 
the  ars  medendi.  As  we  brace  the  conititution  with  tonic 
medicines,  thereis  danger  of  local  inflammation,  which  this 
appears  to  obviate;  or,  has  the  hydro-azote  any  peculiar 
healing  quality  ? 


XVII.    Biographical  Memoirs  of  M.  dc  Saussure. 
By  A.  P.  Decandolle  f. 


H, 


ORACE  Benedict  de  Saussuke  was  born  at  Ge- 
neva in  1740.  His  father,  an  intelligent  farmer,  to  whom 
we  are  indebted  for  fome  memoirs  relating  to  rural  economy, 
refided  at  Conches,  a  place  fltuated  on  the  1)anks  of  the  Arve, 
at  the  diflancc  of  half  a  league  from  Geneva ;  and  this  coun- 
try life,  added  to  an  adive  education,  expanded  no  doubt  in 
young  De  Saufliire  that  phyfical  Ilrength  fo  ncccftary  to  the 
naturalifi:  who  devotes  himfelf  to  travel.  He  repaired  daily 
to  town  to  enjoy  the  advantage  of  public  inftruclion;  and  as 
he  lived  at  the  lx)ttom  of  Salevc,  a  mountain  which  he  has 
fince  rendered  celebrated,  he  amufed  himfelf  frequently  with 
afecnding  its  ftcep  and  rugged  fides.  Being  thus  furrounded 
by  the  phenomena  of  nature,  and  at  the  fiime  time  aided 
by  fl:udy,  he  conceived  a  taftc  for  natural  hiftory,  and  avoid- 
ed the  error  both  of  the  learnedj  who  fonn  tb.eorles  without 
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having  been  out  of  their  clofets,  and  of  thofe  farmers  who, 
living  too  near  to  nature^  are  incapable  of  admiring  her 
beauties. 

His  earlieft  paflion  was  botany  :  a  variegated  foil,  abund- 
ant in  plants  of  different  kinds,  invites  the  inhabitant  of  the 
banks  of  the  Lcman  to  cultivate  that  agreeable  fcience.  This 
tafte  produced  an  intimacy  between  De  SaufTure  and  the 
great  Haller.  He  paid  him  a  vifit  in  the  year  1764,  during 
his  retreat  to  Bex;  and  he  relates  in  his  travels  how  much  he 
admired  that  aftonifliing  man,  who  excelled  in  every  part  of 
the  natural  fciences.  De  SaulFure  was  induced  alfo  to  ftudy 
the  vegetable  kingdom,  by  his  connexion  with  Ch.  Bonnet, 
who  had  married  his  aunt,  and  who  foon  fet  a  juft  value  on 
the  rlfing  talents  of  his  nephew.  Bonnet  was  then  employed 
on  the  leaves  of  plants.  De  Sauffure  ftudied  thefe  organs  of 
vegetables  alf.-),  and  he  publifhed  the  refult  of  his  refearches, 
under  the  title  of  Ohfcr-v allons  on  the  hark  of  leaves.  This 
fmall  work,  which  appeared  foon  after  the  year  1760,  con- 
tains new  obfervations  on  the  epidermis  of  leaves,  and  in 
particular  on  the  miliarv  glands  by  which  they  are  covered*. 
About  that  period  the  place  of  profelTor  of  philofophy  fall- 
ing vacant,  it  was  conferred  upon  De  Sauffure,  who  was  then 
only  twenty-one  years  of  acre.  Experience  proves,  that  if 
premature  rewards  extinguifli  the  zeal  of  thofe  who  labour 
merely  for  themfelves,  thev,  on  the  contrary,  ftrengthen  it  in 
thofe  who  labour  only  for  truth.  At  that  time  the  two  pro- 
feffors  of  philofophy  at  Geneva  taught  phyficsand  logic  alter- 
nately. De  Sauffure  difcharged  this  double  talk  with  equal 
fuccefs.  He  gave  to  his  courfe  of  logic  a  practical,  and,  as 
one  may  fay,  experimental  turn  ;  and  his  method  of  teach- 
ing, which  began  by  ftudying  the  fenfes  to  arrive  at  the  ge- 
neral laws  of  the  underftanding,  announced  already  an  able 
obferver  of  nature. 

Phyfics  however  were  the  part  for  which  he  had  the  greateft 
tafte,  and  which  condaded  him  to  the  ftudy  of  chemiltiy 

*  He  had  rcfumed  this  fubjeft  eip;htecn  tuonthi  bcfure  hU  di^ath. 
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and  mincralog)-.  He  then  began  his  travels  through  th< 
mountains  ;  not  now  to  examine  their  vegetable  produiStions, 
but  to  Itudy  the  mountains  themfelvcs,  cither  in  the  (lones 
of  which  they  are  compofed,  or  the  difpofition  of  their  malfes. 
Geology,  a  fcicnce  which  was  then  fcarcely  in  exi Hence, 
added  charms  to  his  numerous  excurfions  through  the  Alps ; 
and  it  was  then  that  the  talents  of  the  great  philofopher  were 
really  difplaycd.  Dviring  the  full  fifteen  or  twenty  years  of 
his  profcflbrlhip,  he  employed  himfelf  by  turns  in  difcharging 
■the  duties  af  his  ofHce,  and  in  traverfing  the  different  moun- 
tains in  the  neiglibourhood  of  Geneva.  He  even  extended 
his  excurfions  on  one  fide  as  far  as  the  banks  of  the  Rhine,. and 
on  the  other  to  Piedmont,  At  the  fame  time  he  undertook  a 
journey  to  Auvergne  to  examine  there  the  extinguifhed  vol- 
canoes, and  another  to  Paris,  England,  and  Holland.  After 
that  he  vifited  Italy,  and  even  Sicily.  Thefe  were  not  mere 
journeys  for  the  purpofe  of  reaching  anv  particular  place.  He 
\mdertook  them  only  with  a  view  of  fludying  nature ;  never 
travelled  but  furrounded  by  everv  initrnment  tlvat  could  be 
of  ufe  to  him,  and  never  fct  out  until  he  had  dr-awn  up  a  plan 
of  the  experiments  and  obfervations  he  intended  to  make. 
He  often  fays  in  his  works,  tliat  he  had  found  this  method 
exceedingly  ufefid. 

In  the  year  1779  he  publiflied  the  firft  volume  of  his  Tn:- 
I'els  through  the  Alps,  which  contains  a  minute  defcription  of 
the  environs  of  Geneva,  and  an  excurfion  as  far  as  Chamouni, 
a  village  at  the  bottom  of  JNIont-Blanc.  Philofophers  will 
read  there  with  plcafure  the  defcription  of  his  magneto7nfttr. 
The  more  he  examined  mountains,  the  more  was  he  fenfibld 
of  the  importance  of  mineralogy.  To  ftudy  it  with  advan- 
tage, he  learned  the  German,  language  3  and  it  may  be  feen, 
in  the  laft  volumes  of  his  Travels,  how  much  new  mineralo- 
gical  knowledge  he  had  acquired. 

Amidfl  his  numerous  excurfions  through  the  Alps,  and  at 
the  time  of  the  political  troubles  of  Geneva  in  1782,  he  found 
mean*  to  make  his  bcautifid  experiments  on  hygrometr)'-, 

which' 
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Vvhich  he  publiflied  in  1783  under  the  title  of  Eff'ays  on  Hy^ 
growiehy.  This  work,  the  bell  that  ever  came  from  his  pen, 
edabUflied  fully  his  reputation  as  a  philofopher.  We  are  in- 
debted to  him  alfo  for  the  invention  of  a  new  hvorometer. 
Deluc  had  already  invented  his  whalebone  hygrometer ;  and 
on  that  account  there  arofe  between  him  and  De  Saufliire  a. 
fort  of  conteft,  which  degenerated  irfto  a  pretty  violerrt  dif- 
pute. 

In  the  year  1786  De  SauflTurc  refighed  the  profeJor's  chair, 
v<^hich  he  had  filled  fof  about  twenty-five  years,  to  his  pupil 
and  fellow-labo'itfer  Pitlet,  who  difcharged  with  reputation 
the  duties  of  an  office  rendered  more  difficult  by  fucceedino- 
fo  eminent  a  philofopher. 

When  DeSauffi-ire  was  invited  by  the  ftafe  to  take  a  fliare 
in  the  public  education,  he  made  it  one  of  the  fubje6ts  of  his 
meditations,  and  prcfcnted  the  plan  of  a  reform  in  the  edu- 
cation of  Geneva,  the  tendency  of  which  was,  to  make  young 
people  early  acquainted  with  the  natural  fciences  and  mathe- 
itiatics.  He  even  wiflied  that  their  phyficaJ  education  (hould 
not  be  negletted,  and  with  tliat  view  propofed  g^-mnaftic 
exercifes.  This  plan,  which  excited  much  attention  in  a  city 
where  every  one  is- convinced  of  the  importance  of  education, 
found  admirers  and  parlifans  •  but  the  poverty  of  its  pecuniary 
refources  was  an  obftacle  to  e\  ery  important  innovation.  It 
was  befides  feared  that,  by  altering  eftabliflied  fonns,  they 
might  lofe  the  fubftance,  and  that  things  might  be  changed 
for  the  worfe.  The  Gei>evefe  were  attached  to  their  oH  fyf- 
tem  of  education  ;  and  they  had  reafon  to  be  fo,  becaufe  it 
had  not  only  proved  the  means  of  diffiifing  knowledge  gene- 
rally amongft  them,  but  had  called  forth  the  talents  of  feveral 
eminent  mathematicians*  and  philofophersf. 

But  De  Sauilure's  attention  was  not  confined  to  public  eda- 

*  Abauzit,  Cramer,  Lhuilier,  J.  Trembley,  &c. 

f  Jalibert,  A.  Trembler,  Bonnet,  Lefagc,  Dduc,  Scnebier,  Pr=voft, 

Fiftct,  and  De  Sauff^jre  himi'clf. 
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cation  alone.  He  fuperintended  himfelf  the  education  of  his 
two  fons  and  a  daughter,  who  have  fliewn  themfelves  worthy 
of  fuch  an  inftm£lor.  His  daughter  to  the  charms  of  her 
fex  unites  an  extenfive  knowledge  of  the  natural  fciences  ; 
and  his  eldeft  fon  has  already  made  himfelf  known  by  his 
phyfical  and  chemical  labours. 

The  fecond  volume  of  his  Travels  was  publiflicd  in  1786. 
It  contains  a  defcription  of  the  Alps  around  Mont-Blanc, 
which  the  author  conliders  as  a  mineralogift,  a  geologift,  and 
a  philofopher.  He  gives  alfo  fome  interefting  experiments 
on  eleftricity,  and  a  defcription  of  his  eleftrometer,  the  moll 
perfedl  we  have.  We  are  indebted  to  him  alfo  for  feveral  in- 
ftruments  of  meafurement^  fuch  as  his  cyanameter,  dellined  to 
meafure  the  degree  of  the  blucnefs  of  the  heavens,  which  varies 
according  to  the  elevation  of  the  obferver :  his  diaphanometer, 
or  inftrument  for  meafuring  tlic  tranfparency  of  the  atmo- 
fphere;  and  his  anemometer,  which,  by  means  of  a  kind  of  ba- 
lance, weighs  the  force  of  the  wind. 

Some  years  after  the  publication  of  the  fecond  volume  of 
his  Travels,  De  Sauffure  was  admitted  as  a  foreign  aflbciate 
of  the  Academy  of  Sciences  of  Paris;  and  Geneva  could  then 
boaft  of  having  two  of  its  citizens  in  that  clafs,  which  con- 
fided only  of  feven  members.  De  Sauffare  not  only  did  ho- 
nour to  his  country :  he  loved  and  ferved  it.  He  was  the 
founder  of  the  Society  of  Arts,  to  which  Geneva  is  indebt- 
ed for  the  high  Itate  of  profperity  it  has  attained  within 
the  laft  thirty  years.  He  prefided  over  that  fociety  till  the 
laft  moment  of  his  life,  and  one  of  his  fondeft  wifnes  was  the 
prefervation  of  this  ufeful  eftabliflmient. 

In  confequence  of  M.  de  SaulTure's  fatiguing  labours  in 
the  Council  of  Two  Hundred,  of  which  he  was  a  member, 
and  afterv.ards  in  the  National  Aflembly,  his  health  began 
to  be  deranged,  and  in  1 794  he  \\'as  almoft  deprived  of  the 
total  ufe  of  his  hmbs  by  a  ftroke  of  the  palfy.  However  pain- 
ful his  condition  then  might  be,  his  mind  ftill  preferved  it* 
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a^livily ;  and  after  that  accident  he  revifed  the  two  laft  vo- 
lumes of  his  Travels,  which  appeared  in  1796.  They  con- 
tain an  account  of  his  excurfions  to  the  mountains  of  Pied- 
mont and  Swiflerland,  and  in  particular  of  his  journey  to  the 
fummit  of  Mont-Blanc.  Thefe  volumes,  inftead  of  exhibit- 
ing any  marks  of  his  malady,  prefent  an  enormous  mafs  of 
nevir  fadls  and  obfervations  of  the  utmoft  importance  to 
phyfics. 

He  rendered  alfo  an  important  fcr\'ice  to  that  fcience  by 
publifliing  the  Agenda*,  which  terminate  his  fourth  volume, 
and  in  which  that  great  man,  furviving  himfelf,  condufts 
the  young  naturalift  through  the  middle  of  mountains,  and 
teaches  him  the  method  of  obferving  them  with  advantage. 
Thefe  Agenda  are  a  proof  of  his  genius,  and  of  the  ftrength 
of  mind  which  he  retained  amidft  his  fufferings.  It  was  alfo 
during  his  illnefs  that  he  publifhed  Obfervations  on  the  fufi- 
hil'ity  of f  ones  by  the  blo%u-pipe,  and  that  he  dire6led  the  ex- 
periments made  on  the  height  of  the  bed  of  the  Arve  *.  Hav- 
ing gone  for  the  fake  of  his  health  to  the  baths  of  Plombiers, 
he  ftill  obferved  the  mountains  at  a  diftance,  and  caufed  to 
be  brought  to  him  fpecimens  of  the  ftrata  which  he  per- 
ceived in  the  fteepeft  rocks.  He  had  announced  that  he 
would  conclude  his  Travels  with  fome  ideas  on  the  primitive 
ftate  of  the  earth ;  but  the  more  he  acquired  new  fa<Sls, 
and  the  more  he  meditated  on  the  fubjeft,  the  more  uncer^ 
tain  did  his  opinions  become  in  regard  to  thofe  grand  revo- 
lutions which  preceded  the  prefent  epoch.  In  general  he 
was  a  Neptunian;  that  is  to  fay,  afcribed  all  the  revolutions 
of  our  globe  to  w-ater.  He  admitted  the  poflibility  of  the 
mountains  having  been  thrown  up  by  elaftic  fluids  difen- 
gaged  from  the  cavities  of  the  earth. 

Though  the  ftate  of  his  health  began  gradually  to  become 

*  Part  of  thefe  Agenda  have  been  already  given  in  the   Fh'ilojophical 
Majazme :  the  reft  will  be  given  in  the  fubfequent  numbers.     Edit. 
'  iiis  memoirs  on  thefe  fubjcdts  were  infctted  in  the  Journal  de  Pbv/ique. 

H  3  worfe. 
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\vorfe,  he  ftlll  entertained  hopes  of  recover)- ;  and  the  French 
government  having  appointed  him  profeflTor  of  philofophy  at 
the  Special  School  of  Paris,  he  did  not  defpair  of  being  one 
day  able  to  fill  that  office  :  but  his  flrength  was  exhaufted,  a 
general  languor  fucceeded  the  vigour  he  had  always  enjoyed, 
his  floiv  and  embarrgiffed  pronunciation  no  longer  corre- 
fponded  with  )thp  vivajcity  of  his  mind,  and  formed  a  melan- 
choly contrail:  with  the  pleafantnefs  by  which  he  had  been 
formerly  Qiftiiiguiflicd.  It  v/as  a  painful  fpeftacle  to  fee  this 
great  man  reduced  thus  to  imbecility  at  an  age  when  me- 
ditation is  beneficial,  and  when  he  ought  at  leaft  to  have  en-r 
joved  the  fruits  of  his  reputation  and  labours. 

In  vain  did  he  txy,  for  the  rc-ellabliflmicnt  of  his  health, 
all  the  remedies  which  medicine  enlightened  by  the  phyfical 
fciences  could  afford — all  affiftance  was  ufelefs.  The  vital 
power  quitted  him  with  flow  and  painful  fteps.  Towards  the 
feegjinning  of  autumn  lafl  year  his  decay  became  more  vifible, 
his  mind  loft  all  its  activity,  and  on  the  22d  of  March  1799 
he  terminated  his  brilliant  career,  at  the  age  of  59,  lamented 
by  a  family  to  w  hom  he  was  dear — by  a  country  to  which 
he  had  done  honour — and  by  Europe,  the  knowledge  of 
which  he  had  extended. 


'XVlll.  Letter  from  £)r.CARMiCHAEL  Smyth  to  the  Editor 
of  the  Philofophical  Magazifie. 
SIR, 


o. 


'BSERVING  in  your  Magazi^ie  of  laft  mpnth  an  article 
in  which  Mr.  Cruickfhank  has  corrected  a  niiftake  I  had 
fallen  into  in  relating  an  experiment  of  his  on  variolous 
matter;  I  have  only  to  fay,  that  had  this  gentleman  in- 
formed me  of  this  circumftance,  I  certainlv  would  have 
favcd  him  the  trouble  he  has  taken.  As  for  the  way  in 
which  the  miftake  originated,  although  it  could  be  eafily  ex- 
plained 3  yet,  as  the  rccolle(Stion  of  this  gentleman  and  of  his 

friend 
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friend  Dr.  Rollo,  in  regard  to  the  converfatlon  that  paflcd  at 
the  time,  differ  fomewhat  from  mine,  I  choofe  to  avoid  the 
difcuffion  of  a  queflion  that  refis  on  the  memory  of  the 
parties. 

Befides,  the  miffake  once  correfted,  the  pubhc  have  no 
farther  intercll:  in  it,  and  tlie  perfon  concerned  ahnoft  as 
little.  It  did  not  in  the  leaft  affect  the  merit  of  the  experi- 
ment, whether  it  was  made  in  one  way  or  the  other;  and  it 
is  equally  evident  that  I  could  have  no  object  in  view,  or 
puipofe  to  ferve,  in  mifreprefenting  it. 

I  have  the  honour  to  be.  Sir,  your  obedient  fervant, 

JAMES  CARMICHAEL  SMYTH. 

Charlotte  Gtrect,  Bloonilbury, 
June  i6,  1799. 
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MISCELLANEOUS   ARTICLES, 
^EARNED   SOCIETIES. 

DENMARK. 

X  HE  Society  of  Agriculture  at  Copenhagen  has  propofed. 
three  prizes,  to  be  paid  by  the  admiralty,  one  of  five  hun- 
dred, one  of  a  hundred,  and  one  of  fifty  rix-dollars,  for  the 
beft  paper  on  the  rearing  of  timber  proper  for  fliip-building. 
The  points  refpe6ling  which  the  focictv  wiflies  to  be  in- 
formed are  :  i .  What  foil  is  befl  fuiied  to  the  different  kinds 
of  wood,  and  what  care  is  required  in  the  cultivation  of 
them  ?  3.  Can  the  necefl'ary  form  and  degree  of  flexion  be 
by  any  means  given  to  the  timber  without  injuring  it  ? 
^5  What  is  the  proper  time  for  cutting  the  trees  ?     4.  Is  it 
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"beneficial  to  bark  the  trees  before  they  are  cut,  and  in  what 
manner  is  that  operation  to  be  performed  ?  The  anfwers  to 
thefe  queftions  muft,  as  far  as  pofiible,  be  confirmed  by  ex- 
periments. If  the  author  fupports  any  of  his  obfervations 
on  the  authority  of  foreign  publications,  he  muft  be  carefiJ 
to  refer  to  them  in  a  marginal  note.  The  papers  may  be 
written  in  Danifh,  German,  French  or  Englifli,  and  muft  be 
tranfmitted  to  the  Society  before  the  month  of  Odober  next. 

GERMANY. 

The  following  qucftion,  in  economics  has  been  propofed 
by  the  Royal  Society  of  Gottingen  :  Has  inoculation  of  the 
fmall-pox  in  flieep  been  attended  with  any  real  utility  ?  does 
it  fecure  them  againft  infe6lion  ?  and  what  rules  are  to  be 
obfcrved  refpefting  it  ?  The  Society  wifhcs  that  the  anfwers 
to  this  queftion  may  be  confirmed  by  undoubted  experiments. 

The  prize  is  twelve  ducats,  and  the  papers  muft  be  tranf- 
mitted to  the  Society  before  the  month  of  September. 

PROCEEDINGS   OF  THE   INSTITUTE  OF  CAIRO, 

Frhnaire  i,  Seventh  Year.      [Nov.  23,  1798.] 

A  memoir  by  C,  Corancez  was  read,  in  which  the  author 
examined  th^  means  of  remedying  the  altenition  in  the 
niovement  of  watches,  occafioned  by  changes  of  tempera- 
ture. He  propofed,  for  this  purpofe,  that  the  balance  ftiould 
be  compofed  of  different  metals;  and  he  examined  by  calcu- 
lation what  ought  to  be  the  form  of  the  parts  to  render  the  vis 
inertia  conftjint,  while  the  ofcillating  mafs  dilates  or  contracts. 

C.  Savigny  read  a  memoir  on  the  natural  hiftory  of 
I^ypt,  with  an  enumeration  of  the  difierent  fpecies  of  ani-^ 
Eials  hitherto  obferved  in  Lower  Egypt,  and  pariicularly  in^ 
fc€t$.  He  pointed  out  alfo  fome  of  the  ca^ifes  which  may 
have  contributed  to  reduce  the  number  of  thcfc  fnecics. 

C.  Sucy  propofed  the  appointment  of  a  commifiion  for 
tlie  purpofc  of  collefting  information  from  the  inhabitants. 
«f  countries  adjacent  to  Egypt,  which  might  th.cn  be  at 

Cairpj 
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Cairo,  and  in  particular  refpe<5ling  the  coiirfe  of  the  upper 

part  of  the  Nile,  and  the  natural  and  civil  hiftory  of  Abyflinia, 

Frimaire  6.      [November  27.] 

C.  Levafleur,  dlre6lor  of  the  artillery  and  marine  at  Alex- 
andria, tranfmitted  to  the  Inflitute  a  memoir  on  the  different 
procelfes  proper  to  corre<9:  certain  faults  in  various  kinds  of 
iron  and  ftccl. 

C.  Say  propofcd  that  different  pieces  of  coin,  found  in 
digging  among  the  ruins  of  Bellecis,  fliould  be  dcpollted  in 
the  library. 

Frlma'trc  II.     [December  2.] 

C.  Hybcrt,  captain  of  the  85th  demi-brigade,  fent  to  the 
Inftitute  an  allegorical  dravving  made  in  honour  of  General 
Buonaparte. 

C.  Defgenettes,  in  name  of  a  comrnKTion,  gave  in  a  report 
on  the  ophthalmy  prefcnted  by  C.  Larreft,  furgeon  general  to 
the  army. 

C.  Monge  read  fome  obfervations  he  had  made  on  the 
phenomena  of  capillary  tubes. 

Frhnaire  16.      [December  7.] 

C.  Balzac,  architeft,  prcfented  a  poetical  piece  on  the  re- 
lative fituatlon  of  the  French  in  Egypt. 

C.  Berthollet  read  a  paper  on  dyeing  cotton  and  linen 
with  the  carthamus.  Egypt  fupplies  Europe  with  the  car- 
thamus,  and  it  is  ufcd  there  for  djcing  filk.  In  Egypt  it  is 
employed  in  the  dyeing  of  cotton,  and  the  procefs  confifts, 
I.  In  feparating,  by  means  of  a  water  a  little  alkaline,  the 
)-cllow  part  from  the  red  fubftancc.  2.  In  incorporating  the 
alkali  under  the  grinding-fione  with  the  carthamus.  3.  In 
keeping  the  heat  of  the  bath  at  the  temperature  of  from  30 
to  40  degrees  [of  Reaumur,  we  fuppofc]. 

C.  Levsflcur's  memoir  on  corretling  the  faults  in  certain 
kinds  of  iron  and  ftcel  having  been  referred  to  a  commiffion, 
a  report  on  that  fubjeft  was  read  by  C.  Defcoflils.  Iroi 
which  breaks  Vvhen  forged  fold  j<  a  mixture  of  two  metals, 

one 
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one  of  which  is  more  fufiblcthan  the  other;  and  it  cannot  be 
forged  but  when  both  metals  are  foftencd  by  the  a6lion  of 
heat,  or  when  they  are  both  cold.  C.  Lcvafleur  pointed  out 
therefore  feveral  methods  of  correfting  cold  fhort  iron, 
■whether  its  defect  arifes  from  the  fteely  quality  it  has  re- 
tained, or  from  the  prefence  of  phofphorus.  The  means 
employed  by  the  author  to  remedy  the  too  great  hardnefs  of 
fteel  and  fteelificd  iron,  were  by  fubje6ting  them  to  cementa- 
tion with  oxygenated  fubftances. 

C.  Buonaparte  communicated  to  the  Inftitute  an  account  of 
the  number  of  perfons,  inhabitants  of  Cairo,  who  had  died 
in  the  courfe  of  a  hundred  days.  The  number  was  1076, 
•omprehending  only  Muffuhnans. 

C.  Monge  announced,  that  it  appeared  from  obfervations 
made  lately  at  Cairo  by  C.  Beauchamp,  that  the  declination 
«f  the  magnetic  needle  was  is^  °, 

Frhnaire  21.      [December  12. "] 

C.  Regnier  prefented  to  the  Inftitute,  from  his  brother 
General  Regnier,  fpccimcns  of  rock  detached  from  a  hill 
called  Djebel  Nabo.  C.  Berthollet  and  Defcoftils  were 
charged  to  examine  the  nature  of  thefe  fpecimcns. 

C.  Frank,  phyfician,  tranfmittcd  to  the  Inftitute  a  paper 
refpefting  the  art  of  the  ophiogcnes.  The  author  had  fre- 
quent opportunities  of  obferving,  in  different  parts  of  Eg)-pt, 
the  confidence  and  addrcfs  with  which  certain  inhabitants  of 
that  country  handled  fcrpents  ;  and  his  remarks  on  thisfub- 
je<3;  will  ferve  to  illuftrate  the  accounts  given  by  travellers  of 
the  arts  employed  by  tlicfe  people. 

Friniaire  26.      [December  17,] 

C.  Fourier  prefented  to  the  Inftitute  a  fecond  part  of  a 
treatife  entitled  Refearchcs  in  regard  to  JSIechatiics  hi  general. 

The  fecretary  read  a  poetical  compofition  on  the  death  of 
a  young  French  foldier,  who  had  been  taken  by  the  Arabs 
foon  after  the  arrival  of  the  army  in  Kg\'pt. 

C.  Ripault^ 
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C  ilipault,  librarian,  prefented  a  memoir,  entitled  Rg- 
fearches  rtfpeSiing  the  Oajts. 

ROYAL    SOCIETY    OF    LONDON. 

Since  our  la  ft  report  papers  on  the  following  fubjedls  have 
been  read  at  the  meetings  of  this  learned  body  : — 

On  a  new  Principle  in  Tanning,  by  George  Biggin,  Efq. 
From  the  experiments  adduced  in  this  paper  it  appears,  that 
elm  bark  is  the  leaft  powerful  of  any,  and  that  oak  bark 
in  winter  is  not  fo  pow'crful  as  in  fpring  in  the  proportion 
of  30  to  128. 

On  Lmie  employed  for  manure  by  Smvthfon  Tennant,  Efq. 
'jThis  paper  contains  much  ufctul  pra6lical  information  re- 
fpcfting  the  effefts  produced  by  diii'erent  kinds  of  lime-ftoncs. 
One  kind,  found  near  Doncafter,  proves  highly  detrimental 
lo  the- land  on  which  it  is  laid,  however  fparingly,  fo  as  to 
deftroy  almofl;  entirely  all  vegetation  :  this  mifchievous  pro- 
perty is  iound  to  be  owins;  to  the  prefence  of  a  portion  of 
niagneiia.  Near  Ferry-bridge,  on  the  other  hand,  a  lime- 
ftonc  is  found  which  proves  highly  fertilizing  applied  in  any 
quantitv.  This  paper  is  accompanied  with  a  table  of  diflc- 
rent  pernicious  limc-liones  found  in  various  parts  of  the 
kingdom. 

The  reading  of  a  paper  on  the  Decompofition  of  Borax  by 
ProfeiTor  Crcll,  and  an  interefting  one  on  Shells  and  Bones, 
by  Charles  Hatchet,  Efq.  terminated  the  feflion,  which  was 
clofed  on  the  13th  inftant. 

AEROSTATION. 

Several  of  the  foreign  journals  have  announced  an  inven- 
tion of  Profeflbr  Danzel  for  direfting  an  air  balloon  through 
Xhe  atmofphere.  The  following  is  a  fliort  account  of  the 
method.  M.  Danzel  has  conftru6led  two  cylinders  or  axles, 
to  the  ends  of  which  are  fixed,  in  the  form  of  a  crofs,  four 
fails  or  oars,  moveable  at  the  point  of  their  infertion  into  the 
cylinder,  in  fuch  a  manner  that,  when  made  to  move  round 
by  means  of  a  handle,  the  eight  oars,  like  the  cogs  of  a  watcr- 
^  mill 
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mill  wheel,  prefent  in  fucceflion  to  the  air  fometlmes  their 
flat  fide  and  fometimcs  their  edge. 

7"o  car.fc  each  oar  to  turn  back  on  itfelf  about  the  fourth 
part  of  a  circle,  M.  Danzcl  has  not  only  left  fufficient  play 
at  the  point  where  the  ftick  of  each  oar  is  infcrted  in  the 
cylinder,  but  has  placed  the  ftick  in  fuch  a  manner  that  the 
air  itfelf  makes  the  oar  fall  back,  at  each  turn,  with  the  ne- 
ccffary  velocity  and  precifion.  It  muft  here  be  underftood 
that  the  two  cylinders,  armed  with  their  four  oars  or  fails, 
are  dcltined  to  occupy  one  each  fide  of  the  balloon,  four  oars 
on  each  fide. 

It  is  well  known  that  aeroftation  has  a  rcfemblance  to  fly- 
ing or  fvvimming  rather  than  to  failing,  iince  every  aeroftat 
is  immcrfed  in  the  air  as  a  bird,  or  as  a  fifli  is  immerfed  in 
water  J  whereas  the  effort  of  a  veffel  is  divided  between  two 
dements,  one  of  which,  the  water,  gives  it  a  great  point  of 
fnpport,  and  the  other,  the  air,  is  very  eafy  to  be  divided. 
But  the  aeroftat  being  totally  immerfed  in  the  air,  it  was  ne- 
ccflary  to  find  out  a  movement  which,  though  circular, 
fliould  not  deftroy  at  each  half  turn  the  effeft  of  the  preced- 
ing one  ;  for,  the  rcfiftancc  being  equal  in  the  whole  circum- 
ference, it  is  evident  that  the  fupport  muft  be  diminiftied  or 
even  annulled,  if  poffiblc,  in  one  half  of  the  circle,  and  be 
retained  full  and  perfect  in  the  other.  This  M.  Danzel  has 
effc6lcd,  by  prcfenting  to  the  air  fometimes  the  edge  and 
fometimes  the  flat  part  of  the  fails  on  each  fide,  in  turns 
and  with  great  regularity.  The  refult  is,  that  during  a  con- 
tinued rotation  each  cylinder  produces  a  ftrong  current  of 
air  behind,  and  rarefa6iion  before;  and  this  current,  which 
continues  without  intermiflion,  is  very  fenfible.  It  is  evi- 
dent then  that  a  body  fufpended  in  air  at  reft,  if  thcfe  two 
cylinders  are  attached  to  it,  muft  advance  towards  the  rar.fijd 
fpace  occafioned  by  their  rotation,  and  produce  a  continual 
current  of  air  behind  it. 

The  cogged  wheels  of  water  mills  being  half  in  the  water 
and  hair  in  air^  the  co.s  may  be  immoveable,  bccaufc  at 

each 
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each  half  turn  the  force  of  the  water  ovcrcoraes  the  refiftance 
of  the  air,  in  the  proportion  of  a  thoufand  to  one ;  but  if  the 
wheel  with  its  immoveable  cog3  were  entirely  immcrfed  iix 
a  current  of  water,  it  is  evident  that  it  would  not  turn  at  aJI, 
becaufe  the  water  \^'ould  make  two  efforts  in  oppofite  dirce- 
tions  on  the  upper  and  lower  cogs.  If  we  now  fuppofc  fucli 
a  cogged  wheel  totally  immerfed  in  ftagnant  water,  and  tliat 
by  means  of  any  power  it  is  made  to  turn  on  itfelf,  it  will 
only  agitate  the  water  Without  producing  a  current ;  and  if 
it  be  free  to  advance  or  recede,  it  will  do  neither.  But  If 
the  cogs  are  rendered  moveable  by  M.  Danzel's  method,  ia 
fuch  a  manner  that  the  wheel  prefents  alternately  at  each  half 
turn  the  fiat  fide  and  the  edge,  it  will  neceflarily  advance,  and 
•ceafion  a  current  of  water  behind  it. 

NAVIGATION. 

M.  Danzel  has  invented  alfo  an  hydraulic  machine  far 
makino-  a  fhip  or  boat  advance  during  a  calm,  and  evea 
againll  a  current.  The  mechanifm  of  this  machine  is  ex- 
tremely fimple ;  and  if  we  did  not  know  that  the  fiinpleit 
means  are  often  difcovered  the  lateft,  we  might  be  furprifed 
that  it  {hould  not  have  been  found  out  before.  It  con- 
lifts  of  a  long  pole,  to  the  anterior  extremity  of  which  an 
apparatus,  (haped  like  a  drawer  without  back  or  front,  is 
attached  in  fuch  a  manner  that  when  puflied  forwards  it 
folds  itfelf  back  under  the  pole,  to  which  it  as  it  were  ad- 
heres, and  prefents  to  the  water  the  thin  cutting  furface  cH 
its  three  edges,  viz.  of  the  bottom  and  two  fides,  which  can- 
neither  oppofe  to  the  water  a  refiftance  capable  of  preventing 
the  pole  from  penetrating  farther,  or  of  making  the  fliip 
recede. 

When  the  pole,  which  is  pudicd  forwards  from  the  vcffd, 
has  attained  to  its  full  reach,  the  drawer  as  foon  as  the  pole 
is  pulled  back  alfumes  a  vertical  pofition,  and  prefents  to  the 
water  its  whole  cavity.  By  thefe  means  it  embraces  a  column 
of  water^  which,  without  finding  means  to  efcape,  prefles  on 
fj  a  fur- 
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a  furfiice  much  larger  than  that  of  a  common  oar,  and  kcep^ 
the  drawer  immoveable;  fo  that  thofe  who  draw  the  pole 
towards  them,  inCtead  of  making  the  veflel  to  recede,  caufe 
it  to  advance.  This  machine,  which  may  be  multiplied' 
more  conveniently  than  oars,  haS  this  viiibFe  advantage  over 
the  latter,  that  it  oppofes  to  the  >Vater  a  refiftance  infinitely 
fiiperior,  ^vhile  the  paflive  re-a6lion  of  this  refiftance  renders' 
the  labour  of  the  mariners  lefs  laborious  and  more  effeftual, 

>fETEOROLOGY. 

The  following  note  hss  been  lately  publifhed  by  Delalande 
in  one  of  the  French  Journals  : 

'*  M.  Von  Zach,  direftor  of  the  obfervatory  of  Gbtha,  the 
moft  celebrated  and  moft  ufcfid  aftronomer  of  German^v 
and  whom  I  vifited  laft  funnner,  informs  me,  in  one  of  his 
letters,  that  on  the  25th  of  December  he  faw  the  thermo- 
meter at  21°  Fahr.  below  0°.  In  the  duchy  of  Wirtem- 
berg  it  was  at  24°,  at  Aiiglljourg  25°,  at  Manheim  19°,  at 
Vienna  18°,  at  Amfterdam  16^,  at  Drefden  14°  as  at  Paris; 
but  at  Copenhagen,  which  is  muth  farther  north,  it  was 
only  at  10  degrees.  Thus  the  caule  of  this  great  cold  did 
not  come  from  the  north,  but  probably  from-  Siberia  and 
Tartar\^  I  am  accufed  of  having  predicted  that  the  winter 
vi(y\Adi\iZ  modei-ate.  This  is  not  correcl.  Some  weak  per- 
ion  had  faid,  in  one  of  the  Journals,  that  every  400  years  the 
winter  was  feverc,  and  that  tlic  laft  on.'  correfpohded  witl» 
that  period.  I  replied,  th??t  the  period  of  400  years  had  no- 
foundation  ;  and  that,  if  there  were  any  probable  means  of 
foretelling-  any  thing,  it  would  be  by  the  period  of  j8  years  : 
it  has  futceeded  fometknes.  M.  Toaldo  aflerts,  that  in  Ital/ 
it  fuccccds  always ;  and  it  was  tliis  which  promifed  us  a 
moderate  winter.  On  this  ITde  the  Alps,  and  the  Pyrenees, 
>ocal  circumftances,  which  cannot  be  explained,  derange 
often  our  calculation  and  the  period.  1  gave  that  conjetlare 
therefore  only  as  probability,  but  it  has  been  improperly 
tonfidcrcd  as  a  prediction."     Lalan-di:. 

INOCU- 
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INOCULATION  OF  SHEEP. 

tt  appears  that  the  prjySlice  of  inoculating  flieep  for  the 
finall-pox  is  now  common  in  Germany.  We  are  informed 
that  a  M.  von  Hofman  caufed  this  operation  to  be  performed 
on  his  w  hole  flock,  and  that  not  one  of  them  died.  A  fcratcfi 
was  made  in  the  fkin  of  the  right  hind  leg,  three  or  four' 
inches  from  the  hoof,  and  a  fmall  drop  of  matter  fqucezed 
from  a  ripe  puftule  was  rubbed  into  the  wound.  A  plafter 
an  inch  and  a  quarter  long,  and  an  inch  broad,  was  then 
applied  over  it.  Profeflbr  Beckmann,  to  whom  we  are  in- 
debted for  this  article,  fays  he  does  not  know  whether  it  has 
been  proved  by  experience  that  fheep  inoculated  in  this 
manner  are  fecured  againft  future  infetSion.  This  point 
indeed  does  not  feem  to  be  yet  determined  3  otherwife,  the 
Royal  Society  of  Gottingen  would  not  have  made  it  the  fub- 
jccl  of  a  prize  queftion, 

DEATHS. 

On  the  1 6th  of  February,  at  Munich,  of  a  ftroke  of  the 
apopkxv,  Charles  Theodore,  eleftor  Palat-ine,-  who  as  % 
friend  to  the  arts  and  fciences  deferves  a-confpicuous  place  in 
the  annals  of  literature.  A  chronological  catalogue  of  hi5 
inftitutions  may  be  found  in  F.  P.  Wundts  Ejjiiy  to^.uanl's  a 
venerai  Hijiory  of  the  Falatinafe  of  the  Rhine.  In  the  year 
1765  he  founded  the  Academy  of  Sciences  at  Manheini, 
which  fmce  its  eftabliflunent  has  certainly  been  of  great 
utility  by  its  refearches  into  ancient  hiftory  and  geography. 
At  the  fame  time  that  the  Academy  was  founded,  a  Cabinet 
of  Antiquities  was  begTin.  In  1769  the  Phyfical  Economicait 
Society  at  Lautern  was  eftabliflied  j  and  in  1774  the  High 
School,  which  in  1784  was  transferred  to  Heidelberg  and 
united  with  the  Univerfity  of  that  place.  The  Germaa 
Literan,'  Society  at  Manheim  eftabli{hed  in  1775  was 
founded  alfo  by  this  Prince,  as  well  as  the  Cabinet  of  Natu- 
ral Curiofuies  begun  in  1 765 J  the  Botanical  Garden;  tlie 
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Military  Anatomical  Theatre ;  the  Chirurgical  College ;  the 
School  of  Midwifery,  and  the  School  for  attending  on  the 
Sick.  He  augmented  the  Court  iLibrary  a(  Manheim  with 
the  fcarceft  and  moft  valuable  works ;  expended  confiderable 
fums  on  the  Obfervatory  of  that  city,  and  raifed  it  to  be 
one  of  the  firft  not  only  in  Germany  but  in  Europe.  To 
encourage  and  promote  the  fine  arts,  he  eflabliflied  in  1775 
the  Academy  of  Drawing  and  Sculpture  at  Manheim,  a  Hall 
for  copying  Paintings  with  a  valuable  collcdlion  of  pictures, 
and  the  German  National  Theatre,  which,  by  the  '/.td\  of 
M.  vonDalberg  and  the  talents^f  excellent  performers,  foon 
became  one  of  the  mod  celebrated  in  Germany. 

On  the  2d  of  April,  at  Lizieux  in  Normandy,  Charles 
Lemonnler,  the  oldefi;  of  the  contemporary  French  aftrono- 
mers.  He  was  born  on  the  20th  of  November  1715,  and 
had  a  great  fliare  in  the  expedition  undertaken  in  1735  fo*" 
meafurino;  a  de<rree  of  ihe  meridian  in  the  north. 


to  THE  EDITOR  OF  THE  PHILOSOPHICAL  MAGAZINE. 
SIR, 

IN  a  colle£lion  of  minerals  in  my  poflcffion  there  are  feve- 
ral  fpecimens  which  I  uifpeft  to  contain  Mr.  Klaproth's 
new  femi-metal  uranite  j  but  as  they  are  handfome,  and  not 
large,  am  unwilling  to  facrifice  them  to  analyfis  to  know 
their  contents. 

If  any  of  your  mineralogical  readers  can,  through  the 
channel  of  your  ufeful  Magazine,  point  out  by  what  means 
the  prefence  of  uranite  can  be  afcertained  in  fuch  fmall  pieces 
only  as  can  be  detached  from  cabinet  fpecimens,  I  fhall  be 
much  obliged  to  him. 

By  giving  this  a  place  in  your  next  Number,  you  will 
oblige  one  who  wifhcs  every  fuccefs  to  the  PhilofophicaJ 
Magazine. 

June  15,  1799-  A.   B. 
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I.  On  the  Longitudinal  Vtbratmis  of  Strings  and  Rods,  with 
Ohfervations  on  the  Conveyance  of  Sou7id  through  folid 
Bodies.     By  Dr.  Chladni  of  Wittejnherg*^ 

JL  HILOSOPHERS  formerly  were  acquainted  only  with 
the  longitudinal  vibrations  of  the  air  in  a  iounding  pipe, 
where,  as  is  well  known,  the  pipe  or  tube  itfelf  is  not  the  fo- 
norous  body,  but  the  column  of  air  contained  in  it,  which, 
according  to  the  dirc6lion  of  its  length,  contratls  and  expands 
in  various  ways.  That  folid  bodies  alfo  can  vibrate  in  the 
direction  of  their  length,  according  to  the  fame  laws,  as  the 
above  elaftlc  fluid  in  a  pipe;  and  that  the  laws  of  this  longi- 
tudinal vibration  are  totally  different  from  thofe  oftraufverfal 
vibration,  I  firft  fliewed  in  regard  to  firings  in  my  difcoveries  • 
refpecling  the  Theory  of  Sound  f^  and  in  regard  to  rods 
in  my  work  on  the  Longitudinal  Vibrations  of  Strings  and 

■*  Extrafted  from  his  work  on  that  fu'rjeft,  entitled,  Urher  Longitudi- 
nalfcbzvingungen  der  Saiten  joid  Siahr»  Nebfl  beygefUgten  bemerkungen  aier 
die  Fort  lei  tungites  Sc  balks  durcb  fcjie  Koper. 

t  Entdeckungen  iiber  die  Theorie  des  Klanges,  p.  76.  See  alfo  ficT- 
liner  Mufiknlifchcyi  Monaifcbrlft.  Aug'ft  1792. 
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Kods.  A  firing  can  extend  and  contratt  itfelf  either  wholly 
in  the  direction  of  its  length,  or  divide  itfelt'into  two,  three, 
four,  or  more  parts,  each  of  which  is  fubjeft  to  a  movement 
of  the  like  kind.  The  tones,  which  in  comparifon  of  the 
tranfverfal  tones  are  exceedingly  high,  are  to  each  other  as 
the  numbers  i,  2,  3,  4,  Sec,  or  as  the  number  of  the  vi- 
brating parts.  They  fo  far  correfpond  with  the  tranfverfal 
tones,  that  in  the  fame  kind  of  vibration  they  are  in  the  in- 
verfe  ratio  of  the  length  of  the  firings ;  but  totally  differ 
from  them  in  this,  that  the  thlcknefs  and  extenfion  of  the 
firing  are  of  no  account,  and  that,  for  this  reafon,  more  de- 
pends upon  the  nature  of  the  fubllance.  Thus  the  tone  of 
a  brafs  (Irintr  is  about  a  lixth  or  a  feventh  hioher  than  the 
tone  of  a  cat-gut  firing ;  and  the  tone  of  a  fteel  firing  is  a 
fourth  or  nearly  a  fifth  higher  than  the  tone  of  a  brafs  firing. 
On  the  other  hand,  in  the  tranfverfal  vibrations  of  a  firing, 
the  tone,  as  is  well  known,  does  not  depeiKl  on  the  quality 
of  the  fubflance,  but  on  the  length,  weight,  and  degree  of 
tenfion.  A  firing,  therefore,  which  vibrates  longitudinally, 
is  not  to  be  confidcred  fo  much  as  a  thread-like  body  ren- 
dered elaflic  by  tenfion,  but  as  a  piece  of  matter  extended 
in  length,  and  which  vibrates  exa6lly  in  the  fame  manner 
as  a  rod  or  flaff  faflened  at  both  ends.  When  a  flaff  is  free 
at  both  ends,  in  its  firfl  mamier  of  longitudinal  vibration,, 
there  is  a  certain  point  in  the  middle  at  which  the  vibra- 
tions of  each  half  flop ;  in  the  next  there  are  two,  each  at 
the  diftance  of  a  fourth  part  from  the  end ;  and  in  the  fol- 
lowing there  are  three,  &c.  The  tones  correfpond  with  the 
natural  feries  of  the  numbers  i,  3,  3,,  4,  8cc.  If  a  rod  be 
faflened  at  one  end  during  the  firft  kind  of  longitudinal  vi- 
bration, the  alternate  expanfion  and  contra6lion  of  the  whole 
rod  take  place  in  fuch  a  manner  that  they  flop  at  the  fixed' 
end ;  in  the  next  tone  there  is  a  relling  point  at  the  difiance 
of  one-third  from  the  free  end:  and  in  the  foUowino- there 
are  two,  &c.  The  tones  correfpond  with  the  numbers  1,3, 
5,  7;  &c.,  and  the  firft  of  thefe  tones  is  an  o6lave  lower  than 
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the  firfl  tone  of  the  fame  rod  when  perfecllv  free.  All  kinds 
of  longitudinal  vibrations  can  be  beft  produced  by  proper 
friction  or  rubbing  in  the  dire6lion  of  the  length  with  the 
finger,  or  any  foft  fubftance  rubbed  over  with  pounded  refin, 
and  on  glafs  rods,  of  v.-hich  thofe  ufed  for  thermometers  and 
barometers  are  the  fittcft,  with  a  wet  rag  beftrewed  with  fine 
fandj  from  which  it  is  evident  that  the  rubbing  muft  be  per- 
formed within  a  vibrating  part,  and  that  the  rod  muft  be 
gently  held  between  two  fingers  of  the  other  hand  at  any  of 
the  refting  points,  but  at  no  other  place.  In  pipes  the  higher 
tones  are  produced  by  a  iirongcr  and  fomewhat  difierent  me- 
thod of  blowing.  In  a  pipe  open  at  both  ends,  the  columa 
of  air  contained  in  it  vibrates  like  a  rod  free  at  both  ends ; 
and  the  column  in  a  pipe  clofe  at  one  end,  like  a  rod  which 
is  fixed  at  one  end.  In  al!  longitudinal  vibrations,  the  tones, 
during  the  fame  kind  of  vibration,  depend  merely  on  the 
length  of  the  fonorous  body,  and  on  the  quality  of  the  fub- 
ftance: the  thicknefs,  and  other  circumftances  in  regard  to 
form,  are  of  no  confideration.  I  have  examined  every  fub- 
fbnce  which  I  could  obtain  in  a  fufficiently  long  red-like 
form,  in  regard  to  longitudinal  vibration ;  for  example,  many 
kinds  of  wood  and  metal,  alfo  glafs,  whalebone,  &c.  The 
fpecific  gravity  makes  no  difference ;  for  fir-wood,  glafs,  and 
iron,  give  almoft  the  fame  tone,  as  alfo  brafs,  oak,  and  the 
flianks  of  tobacco-pipes  made  of  clay. 

As  found  is  conducted  alfo  by  longitudinal  vibrations,  fince 
a  portion  of  air,  or  of  any  other  fubftance,  is  obliged  by  the 
impulfe  of  the  fonorous  body  to  contract  and  again  expand 
itfelf,  a  more  accurate  knowledge  of  longitudinal  vibration 
may  ferve  to  determine  with  what  velocity  i'ound  is  conduiSled 
through  hard  bodies.  Count  Giordano  Riccati,  in  his  ex- 
cellent work  en  Strings  or  Elaftic  Fibres*,  has  proved  that 
found  paffes  through  a  fpace  filled  w  ith  air,  of  a  given  length, 

*  Delle  Corde  ovvero  Fibre  Elaftiche.  Eclogna,  1764.4.  Sched,  v; 
§  3.  and  Schcd.  viii.  did.  i. 

I  2  'm 


Jl6  On  the  hongitudlnal  Vibrations 

in  the  fame  time  that  a  cokimn  of  air  of  the  fame  lejigtl%, 
contained  in  a  pipe  open  at  both  ends,  makes  one  vibration. 
Newton  in  his  Pri«i://)ic  *  fays  the  fame  thing  in  another 
manner,  for  he  alTerfs  that  each  flroke  (pidjus)  paflTes  through 
twice  the  length  of  an  open  pipe ;  but  he  calls  a  double 
vibration,  that  is,  a  contra6lion  and  expanfion,  a  ftroke  j 
whereas  Riccati  and  others,  agreeably  to  the  common  mode 
of  exprcffion,  call  each  contra6tion,  as  well  as  each  expanfion, 
a  vibration.  The  principles  on  which  this  propofition  de- 
pends, feem  to  be  of  fuch  a  general  nature  that  they  may  be 
applied  to  hard  bodies;  and  thus  we  may  at  leaft  admit,  with 
the  greateft  probability,  that  found  palTcs  through  everybody 
in  the  fame  time  in  which  that  body,  when  it  vibrates  freely, 
makes  one  longitudinal  vibration.  We  are  faught  by  expe- 
rience, that  found  moves  through  the  air  with  a  velocity  of 
about  1040  Paris  feet  in  a  fccond;  we  learn  alfo  from  expe- 
riments and  calculation,  that  in  a  fhut  pipe  of  five  feet,  and 
an  open  pipe  of  ten  feet,  100  vibrations  are  made  in  a  fecond. 
According,  then,  to  the  above  propofitron,  found  mud  pafs 
through  ten  times  a  hundred,  that  is,  1000  feet  in  a  fecond. 
That  the  velocity  is  fomewhat  greater,  being  about  1040  {t^Xy 
docs  not  however  contradift  the  propofition;  for  the  eokimn 
of  air  adually  agitated  by  the  founding  of  a  pipe,  is  always 
a  little  ^ongcr  than  that  contained  in  the  pipe ;  as  Count  Ric- 
cati has  proved  in  the  before-mentioned  work,  and  as  peopk 
may  be  eafily  convinced  through  experience,  by  holding  tlve 
hand  clofe  to  the  mouth  of  a  pipe,  where  the  vibration  of  the 
air  will  be  ftrongly  felt.  Hard  bodies,  if  the  above  propofi- 
tion be  univerfally  true,  muft  conduil  found  with  greater  ve- 
locity in  proportion  as  the  tone  is  higher,  which  is  emitted 
bv  the  fame  length  and  with  the  fame  kind  of  longitudinal 
vibration.  Now  the  tones  of  a  rod  of  tin  are  about  two  oc- 
taves and  a  large  feventh  higher;  one  of  filver,  three  o<5laves 
and  a  whole  tone;  one  of  copper,  nearly  three  o£taves  and  a 

*  Princ,  Phiiof.  Nat.  lib.  ii,  prop.  30.  in  fchol. 
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fiiih  ;  anil  one  of  iron  or  glafs,  about  four  oflavcs  and  a  half 
tone  higher  than  the  coKnim  of  air  in  an  open  pipe  of  the 
Anne  Icnscth.  If  one  therefore  had  a  fufficientlv  lonjr  feries 
of  fuch  fubflances,  the  velocity  with  which  found  is  conveyed 
tiirough  tin  would  be  found  to  be  7800,  through  filvcr  9300, 
through  copper  12,500,  through  glafs  and  iron  17,500  Paris 
feet  in  a  fecond.  The  kinds  of  wood  1  hav6  examined  would 
conducl  found  from  about  11,000  to  nearly  18,000,  and 
burnt  pipe  clay  from  about  10,000  to  13,000  feet  in  a  fe- 
cond. 

Profeflbr  Wiinfch,  in  fome  papers  which  he  read  before 
the  Academy  of  Berlin*  in  1788  and  1789,  made  known 
experiments  to  which  he  was  led  by  Hook's  Micrographia, 
and  from  which  he  infers,  that  found  moves  with  infinite 
velocity  through  hard  bodies,  or  with  the  fame  velocity  as 
light.  It  follows,  however,  from  the  experiments  which 
were  made  with  a  feries  of  wooden  laths  not  of  confiderable 
length,  that  found  was  conduciled  through  thcfe  fooner  than 
through  the  air. 

Hard  bodies,  in  regard  to  the  ftrcngth  with  which  they 
convey  found,  fecm  to  exceed  air ;  10  that  we  may  confe- 
quently  admit  that  air,  though  the  molt  common  conductor 
of  found,  is  however  one  of  the  word  conductors  of  it.  If  a 
man  holds  one  end  of  a  ftick  in  his  teeth,  and  applies  the  other 
to  a  founding  body,  he  will  clearly  hear  the  found  of  it  though 
his  ears  be  Itopped  ;  and  in  this  manner  two  perfon^,  almoft 
deaf,  could  hear  all  the  notes  of  my  euphon  f,  even  in  pia- 
iiiffimo  %.     If  one  holds  betwgen  the  teeth  a  thread,  to  the 

end 

'"  Berlin  1795-4. 

t  For  an  account  of  the  Euphon  fee  Phil.  Magazine,  Vol.  II.  p.  391. 

X  About  fifty  years  ago  a  merchant  at  Cleves  named  JorilTcn,  who  had 
become  almoft  totally  deaf,  fitting  one  day  near  a  harpfichnrd  while  fomc 
one  was  playing,  and  having  a  tobacco-pipe  in  his  mouth,  the  bowl  of 
which  refted  accidentally  againft  the  body  of  the  inftrument,  he  was  agree- 
ably and  unexpectedly  furprii'ed  to  hear  all  the  tones  in  the  moft  diftinit 
{l^iiu;cr.     By  a  liule  rcfleftioa  and  practice  he  again  obuint-d  the  uie  of 
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end  of  which  is  fufpended  a  large  filver  fpoon,  and  beats  it 
againft  any  t.ing,  he  will  hear  a  noife,  even  if  his  cars  are 
Ihut,  equal  to  that  of  a  large  bell.  Perolle  has  given  excel- 
lent obfervations  on  the  capabiUty  of  hard  bodies  to  condu6t 
found,  in  the  Memoirs  of  the  Academy  of  Turin  for  1790 
and  1 791.  Artic'.-ated  tones  alfo  are  conduced  exceedingly 
well  through  hard  bodies,  as  I  found  by  experiments  which 
I  made  w^ith  fome  of  my  friends.  Two  perfons  who  had 
flopped  their  ears  could  converfe  with  each  other  when  they 
held  a  long  ftick,  or  a  ferics  of  fticks,  between  their  teeth, 
or  refted  their  teeth  aoainft  them.  It  is  all  the  fame  vihether 
the  perfon  who  fpeaks  refts  the  ftick  againft  his  throat  or  his 
breaft,  or  when  one  refts  the  flick  which  he  holds  in  his 
teeth  againft  fome  veffel  into  which  the  other  fpeaks.  The 
effect  w  ill  be  greater  the  more  the  veffel  is  capable  of  a  tre- 
mulous movement.  It  appeared  to  be  ftrongeft  with  glafs 
and  porcelain  vtffels ;  with  copper  kettles,  wooden  boxes, 
and  earthen  pots,  it  was  weaker.  Sticks  of  glafs  and  next 
fir-wood  conduced  the  found  beft.  The  found  could  alfo 
be  heard  when  a  thread  was  held  between  the  teeth  by  both, 

this  valuable  fenfc,  which,  as  Bonnet  fays,  connefts  us  with  the  moral 
world  ;  for  he  foon  learnec;,  by  mentis  of  a  piece  of  hard  wood,  one  end  of 
which  he  placed  againft  hi'i  tjeth,  while  another  perfon  pLced  the  other  end 
in  the  like  manner,  to  keep  up  a  con^'erfation,  and  to  be  able  to  underhand 
the  Itaft  whifper.  His  fon  made  this  beneficial  difcovcry  the  fubjecl  of  an 
jnau;^ural  dilRrtation  under  the  following  title  :  "  B'ljfrtniio  medicafijlazs 
no-ji  TKCtiy.Ji  furdos  recidoidl  aiuUentes  phyficas  et  nudicas  rntiona.  Prsef, 
Akdr.  El.  Bvchnero;  auct.  Jo.  JoRibsen.  Hala?,  1757.4.  One 
hears  mod  diftinftly  when  the  end  of  the  ftick  refts  againft  the  upper 
fore-teeth,  or  rather  when  it  is  held  between  the  teeth  :  if  placed  only 
agninft  the  lower  teefh,  it  will  be  of  noavail.  The  natural  caufes  of  this" 
2nd  many  other  variations  which  the  author  and  his  father  tried,  are  ex- 
plained in  the  above  ufeful  Traft,  which  was  afterwards  pviblifned  in  Ger- 
man, by  the  prefident,  with  the  title  of,  Bii-hncrs  Abbnndlung  rjon  e'lncr 
hfjondern  und  klchten  art  Tauhe  ho^rnd  Zu  Machrn  ;  Nf/jl  andern  Anmer- 
kunpen.  vf  Samml.  Halle  1755.  S, — [This  note  is  by  Profefllr  Blumcn- 
bach.  Edit.] 
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fo  as  to  be  fomewhat  ftretched.  Through'  each  fubftance 
the  found  was  modified  in  a  manner  a  Httle  different.  By 
refting  a  ftick  or  other  body  againft  the  temples,  the  fore- 
head, and  the  external  cartilaginous  part  of  the  ear,  found  is 
conveyed  to  the  interior  organs  of  hearing,  as  will  readily 
appear  if  you  hold  your  watch  to  thefe  parts  of  another  per- 
fon  who  has  flopped  up  his  ears.  From  this  it  appears,  as 
well  as  from  many  known  experiments  made  in  regard  to 
hearing  under  water,  that  in  moft  of  our  books  on  the 
elements  of  phyfics,  in  which  in  general  accouftics  have  had 
ihe  undeferved  fate  of  being  treated  in  a  much  more  imper- 
fect manner  than  other  parts  of  philofophy,  found  is  very 
improperly  confidered  only  as  a  vibration  of  the  air,  and  the 
theory  of  it  referred  to  the  head  of  Air.  Hearing  is  nothino* 
clfc  than,  by  means  of  the  organs  of  hearing,  to  be  fen  fib  !e 
of  the  tremulous  movement  of  an  elaftic  body,  whether  this 
tremulous  movement  be  conveyed  through  the  air,  or  any 
other  fluid  or  hard  body,  to  the  auricular  nerves.  It  is  alfo 
effcntially  the  fame  whether,  as  is  ufually  the  cafe,  the  found 
be  conveyed  through  the  internal  part  of  the  ear,  or  whether 
it  be  communicated  through  any  other  part  of  the  body.  It 
certainly  would  be  worth  the  trouble  to  make  experiments 
to  try  whether  it  might  not  be  poffible  that  deaf  and  dumb 
people,  when  the  deficiency  lies  only  in  the  external  organs 
of  the  ear,  the  auricular  nerve  being  perfeft,  could  not,  by 
the  above  method  of  conducing  found,  be  made  tohcardif- 
tinftly  words  articulated  as  well  as  other  founds. 


II.    Ohfervat'ions  on  the  true  Origin  of  the  Goffamer. 
By  J.  M.  Bechstein  *. 

J.  O  explain  the  origin  of  the  goffamer  is  an  old  problem, 
which,  after  a  number  of  experiments,  no  one,  as  far  as  I 
know,  has  yet  fully  folved.    Some  naturaliits  have  confidered 

*  From  Magazinfui-  das  Ncisejie  am  d:r  Pbjifik.     Vol.  VI.  Part  I,  p.  fj. 
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this  phenomenon  as  the  evaporation  of  plants  condenfed 
during  the  cool  days  of  harveft  by  the  air^  and  converted  into 
threads  like  thofe  which  can  be  drawn  from  refmous  juices ; 
others,  as  the  produ6tion  oF  a  kind  of  fpider,  on  account  of  its 
fimilarity  to  the  threads  of  common  fpiders*:  and  M.  D.  C, 
Pereboom  has  lately  difcovered  a  kind  of  beetle  furnifhed 
with  a  velicle  on  its  back,  from  the  hinder  part  of  which,  on 
both  fides,  proceed  two  threads  that  extend  over  the  extre- 
mity of  the  body,  and  end  in  a  double  thread,  fometimes 
ten  or  more  ells  in  length ;  and  this  thread  is  fuppofed  to  be 
what  is  commonly  called  the  Goffamer. 

After  manv  years  experience  and  obfervations  made  almoft 
daily  when  this  phenomenon  appeared,  I  flatter  myfelf  that 

*  In  the  country,  during  autumn,  certain  threads  are  feen  hanging  from 
the  trees,  or  extended  on  the  buflies,  and  even  the  grafs,  which,  when 
agitated  by  the  wind,  detach  themlclves  from  the  branches,  aretranfportcd 
to  others,  and  are  joined  or  feparated  at  the  pleal'ure  of  the  breeze.  People 
in  walkhig  often  find  their  faces,  hair,  and  clothes,  covered  with  them. 
They  are  generally  called  the  threads  of  St.  Martin  (f.L'ts  de  Si.  Martin)^ 
becaufe  it  is  about  St.  Alartin's  day  that  they  appear  in  the  greateft  abun- 
dance. When  the  moifture  of  the  atmofphere  and  the  dew  attach  them- 
felves  to  thefe  threads  and  become  congealed,  fo  that  the  threads  appear 
thicker  and  whiver,  the  peafants  call  them  the  hair  of  the  Virgin  Mary 
(chiveux  de  la  Vierge  Mark).  Having  one  day  afked  them  the  caufe  of 
this  produdtion,  they  unanimoufly  replied,  and  without  variation,  that  it 
was  the  vapours  of  the  earth,  which  at  that  feafon  are  thicker  and  denfer. 
I  had  no  great  confidence  in  this  opinion  :  but  I  foon  learned  the  real 
truth ;  for,  being  in  a  field  overfprcad  with  heath  in  the  time  of  autumn, 
I  obferved  that  almoft  all  the  heath -bufhes  were  covered  with  fpiders 
webs,  and  when  thefe  were  opened  [  found  inclofed  in  each  a  fpider. 
Thefc  fpiders  were  fmall,  of  a  red  colour,  and  marked  with  fpots ;  theic 
feet  were  Ihort,  and  the  head  was  large  in  proportion  to  the  belly.  Such 
fpiders  webs  are  found  among  the  low  Ihrubs  thai  grow  near  the  earth, 
at  the  bottom  of  ftalks  of  corn  which  have  been  left  itan^ing  by  the  reap- 
crsj  and  in  the  bufties.  When  the  wind  is  ftrong  it  breaks  the^e  webs, 
carries  away  a  part  of  them,  which  are  fcattered  over  the  ground  and  the 
trees,  and  hence  come  the  threads  of  St.  Martin.  Huetiana,  Amfterdam 
»:i3>  P-  369'     Edjt. 

I  am 
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I  am  able  to  refolve  the  problem  refpefting  its  origin.  In 
my  opinion  the  go  (Tamer  arifes  from  nothing  elfe  than  a  cer- 
tain kind  of  field-fpidcrs,  which  are,  howcverj  fo  fmall  and 
active,  that  they  ahno'.t  always  cfcape  notice,  unlefs  the  ob- 
fcrvcr  is  endowed  with  great  acutenefs  of  fight.  I  would 
call  this  fpider,  if  it  has  already  no  name,  the  goflamer 
fpider  (aranea  ohtextrix)  :  I  fliall  here  give  a  (liort  defcrip- 
tion  and  hiftory  of  it,  as  far  as  my  knowledge  extends. 

The  goflamer  fpider  (aranea  ohtextrix)  is  as  large  as  the 
head  of  a  fmall  pin.  On  the  fore-part  of  its  longifli  head  it 
has  eight  grey  eyes  placed  in  a  circular  form  3  the  extremity 
of  the  body  is  ibaped  like  an  egg;  the  body  itfelf  is  of  a 
fliining  dark-bro'vn  colour;  the  feet  areof  a  moderate  leno-th, 
and  yellowiih ;  and  the  whole  animal  is  covered  with  infu- 
lated  hairs. 

Thefe  infers  firft  appear  in  the  beginning  of  October,  in 
woods,  gardens,  and  meadows,  where  tlieir  eggs  may  be 
hatched  unhurt  and  unmolcfted,  and  thence  fpread  them- 
felves  over  whole  diftrifts,  fo  that  during  all  the  month  of 
October  and  till  the  middle  of  November  they  may  be  found 
on  the  dry  fields  throughout  all  Europe;  and  as  they  produce 
a  numerous  progeny,  extenfive  tracts  may  fometimes  be  fcen 
fwarming  with  them.  The  young,  which  have  not  attained 
to  their  fullgrowth,  are  not  larger  than  the  point  of  a  pin ; 
they  are  black,  with  grey  feet,  and  alraoft  imperceptible  to 
the  naked'eye.  In  the  beginning  of  October,  when  very 
few  of  them  have  been  hatched,  one  obfjrves  only  in 
the  funlhine  a  few  fingle  threads  of  their  webs,  which  they 
extend  from  twig  to  twig,  or  from  ftraw  to  firav/ ;  but  about 
the  middle  of  the  month  their  threads  become  more  per- 
ceptible; and  towards  the  end,  if  people  ftand  or  place  them* 
felves  in  fuch  a  pofition  that  they  can  fee  the  fun-beams  play- 
ing on  the  tender  threads,  they  perceive  hedges,  meadows, 
corn-fields,  ftubble  land,  and  even  whole  diitritts,  covered 
with  a  fine  white  thick  fort  of  gauze.  This  fpider  belongs 
to  that  kind  which  do  not  weave  webs^  but  only  extend  fingle 

threads 
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threads  from  one  place  to  another,  and  which  Linnaeus,  on 
that  account,  inchides  in  a  particular  divifion.  The  threads, 
owing  to  the  fmallnefs  of  the  animal,  are  fo  delicate  that  a 
fingle  one  cannot  be  diftinguiflied  by  the  naked  eye  unlefs 
when  the  fun  fhines  upon  it.  A  thread,  to  be  vifible  at  other 
times,  muft  be  compofed  of  at  leaft  fix  threads  tvvifted  toge- 
ther ;  and  fuch  a  thread,  as  the  fmgle  ones  are  exceedingly 
brittle  and  do  not  readily  unite,  may  be  again  eafily  divided 
into  its  component  threads.  During  the  fcrene  calm  days 
of  the  above  months  thefe  animals  carry  on  their  occupation 
with  great  diligence,  efpecially  after  the  morning  fogs  have 
difappeared.  Between  the  hours  of  twelve  and  two,  how- 
ever, is  the  period  v.hen  their  great  induftry  excites  moft 
admiration.  If  people  are  pofleffed  of  good  eye-fight,  or  are 
furniflied  with  a  magnifying  glafs,  they  may  find  among  the 
barley  fi.ubble  fuch  a  multitude  of  thefe  fpiders  employed  in 
extending  their  threads,  that  the  fields  appear  as  if  covered 
with  fvvarms  of  gnats,  and  they  perform  their  labour  fo 
fpeedily  that  they  feem  to  fly  from  one  fl:ubble  to  another. 

Thefe  tender  threads,  which  are  extended  over  whole 
fields,  particularly  in  the  laft  half  of  Oftober,  become 
twifted  together  by  the  gentled  breath  of  wind,  and  form 
perceptible  threads,  that,  being  broken  loofe  by  a  ftronger 
wind,  are  united  into  thick  threads,  and  even  balls,  that 
float  through  the  atmofphere.  They  are  known  then  in 
Germany  by  the  name  of  the  jiying  fuvimer  *,  becaufe  the 
fummer  feems  as  it  were  to  fly  away  at  the  fame  time. 
The  fpiders  alfo  are  then  conveyed  along  in  them ;  and  it  is 
not  uncommon  to  find   thefe   animals  entwifted   in  fuch 

threads  which  have  been  caught  f. 

All 

'■*  In  German  fliegende  fommer. 

t  A  fingular  ufe  which  fome  kinds  of  fpiders  makeof  their  webs  is,  that 
they  ferve  them  inftead  of  carriages  to  perform  long  journies,  and  to  tranf- 
port  theinfclves  from  one  country  to  anocht r.  At  certain  times  of  the  year 
we  may  generally  fee,  when  the  fky  is  ferene,  a  multitude  of  flrong  threads 
and  balls  formed  of  the  threads  of  thefe  iiifeiSts,  floating  about  ia  the  atmo- 
fphere ; 
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All  the  fpiders,  however,  found  in  thefe  threads  or  balls, 
miift  not  be  confidered  as  the  animals  by  which  they  were 
prepared ;  for  other  kinds  of  fpiders,  common  in  harveft, 
are  fometimcs  entangled  in  thefe  threads  and  carried  along 
with  them.  Thus,  for  example,  the  black  and  white  fpotted 
tree-fiMder,  and  the  fo  called  cheftnut-fpider,  arc  often  found 
incloicd  in  the  croffamer  too;ethcr  with  their  habitations,  and 
mult  obey  the  impulfe  of  the  w^inds. 

Thefe  webs,  which  confift  of  threads  clofely  joined  toge- 
ther, ferve  the  infefts  as  nets,  in  which  they  catch  very  fmall 
black  flies,  gnats,  and  winged  tree-lice,  the  juices  of  which 
they  fuck  for  their  nourifhment.  The  goITamer,  therefore, 
is  often  found  filled  with  the  dried  hu(ks  of  fuch  infecls. 

The  above,  in  my  opinion,  is  the  real  origin  of  the  gof- 
famer.  But  why  do  thefe  fpiders  appear  only  in  the  time  of 
harveft  ?  why  not  earlier  ?  and  w^hy  are  they  not  found  like 
the  houfe  and  fi eld- fpiders  throughout  the  whole  fummer? 
— Thefe  objeftions  obviate  themfelves.  They  appear  at  that 
period  for  the  fame  reafon  that  may-bugs  (m  yhiffer)  appear 
in  the  month  of  May.  They  are  as  necellarv  in  their  order  to 
prefcrvc  the  equilibrium  of  the  balance  of  Nature  as  the  may- 
bugs  are  in  ]\Iay.  Single  fpiders  of  this  kind,  however,  may 
be  found  the  whole  fummer  through,  as  iingle  may-bugs  are 
found  in  harveft.  To  thofe  who  know  that  exaftly  about 
this  time  thofe  birds,  for  whofe  nourifliment  infecls  have  been 
afligned,  undertake  their  emigrations,  and  that  the  larks  in 
particular,  which  are  fo  fond  of  fpiders,  then  leave  us,  the 
above  phenomenon  will  not  appear  wonderful,  but  will  ra- 
ther be  confidered  as  a  wife  regulation  of  Nature.  Thofe 
who  wifh  to  be  convinced  of  the  truth  of  this  obferv'atiou 
need  only  to  fhoot  a  lark  at  that  period  and  to  open  it  imme- 

fj^here;  and  when  thefe  threads  and  balls  are  examined,  they  will  always 
be  found  to  contain  fpiders,  which  have  prepared  thefe  fubflances  to  en- 
able them  to  fly  without  wings,  and  to  procure  theniftlves  an  eafy  palTage  to 
01  her  countries,  'L'ccologie  Jrs  hiftdts  pa(  Lejfer,  cjec  des  Rcmarques  de 
F,  Lyomet.     A  in  ilayc,  i74z.  Vol,  I.  p.  346.     Epir. 

diately. 
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diately.  Thefe  infects,  together  with  the  grains  of  barley 
which  drop  from  the  ears,  muft  indemnify  thefe  birds,  which 
ftop  in  many  places'  on  their  paflage  in  great  numbers,  for 
the  lofs  of  the  fummer  infccls. 

After  what  has  been  faid,  I  do  not  think  that  the  white- 
nefs  of  the  threads,  which  arifes  from  nothing  elfe  than  the 
dews  that  fall  at  that  period,  or  their  clamminefs  when  nib- 
bed between  the  fingers,  not  obferved  in  the  threads  of  other 
fpiders,  and  which  is  occafioncd  by  the  finenefs  of  tlie 
threads,  that  fo  eafily  infinuate  themfelves  into  the  cavites  of 
the  fkin,  can  be  brought  as  any  objeilion  againfi  this  mode 
of  explanation.  Thefe  phenomena  can  have  no  weight  un- 
Icfs  we  afcribe  thefe  threads  to  the  common  fpider.  It  is 
likewife  very  improbable  that  the  goflamcr  is  produced,  as 
M.  Pereboom  aflerts,  by  his  beetle ;  which  however  mufl 
excite  our  admiration,  becaufe,  'ike  the  fpider,  it  weaves  for 
iffeif  a  net^  either  to  fcrve  it  as  a  habitation,  or  as  the  means 
of  catching  its  prey. 


III.  Remarks  on  Mr.  Sheldrake's  Di/Jertation  on  Paint ^ 
ing  in  Oil  in  the  Manner  of  the  Venetians,  By  Mr.  Ed- 
AVARD  Dayes.      Communicated  hy  the  Author, 


ERSUADED  that  Mr.  Sheldrake  labours  under  a  mif- 
take,  which  may  lead  others  into  a  pra6lice  difficult  in  itfelf 
and  dangerous  to  the  durability  of  their  works,  I  Ihall  offer 
no  apology  for  the  following  remarks  on  his  Diflertation*. 

That  the  Venetians  primed  with  diflemper,  is  true ;  but 
the  colour  ufed  was  not  a  brown,  as  ftated  by  Mr.  Sheldrake, 
but  a  red,  known  at  preient  by  the  name  of  Venetian  red. 
Some  artifts  at  this  time  employ  the  fame  colour,  prcviouily 
calcined,  in  a  new  Venetian  method  :  I  fay  a  new  one,  tor 
there  are  two  or  three.     One  of  the  fecrcts  conf.Iifi  in  prinir 

♦  See  Phjl.  iMag.  Vol.  II.  p.  302, 
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ing  the  cloth  with  bonc-aflies,  mixed  with  a  fmall  quantity 
of  fize  or  pafte,  and  afterwards  brufiiing  it  over  with  the 
above  calciucd-rcd. 

The  method  of  working  up  the  plfture  in  a  ftate  of  black 
and  white  was  certainly  praclU'ed  at  times  by  fomc  of  the 
Venetians ;  but  in  that  cafe  the  ground  was  no  objcft,  a^ 
the  whole  effeft  of  colour  was  afterwards  acquired  by  glaz- 
ing: this  is  obfervable  in  the  pictures  of  Tintoret,  and  fuffi- 
ciently  accounts  for  the  perlflied  ftate  they  appear  under. 
On  the  contrary,  where  the  red  ground  was  ufed,  the  light 
and  extreme  dark  are  the  only  part  where  the  colour  lays  in  a 
body.  Mr.  Sheldrake  obferves,  hedoes  "not  pretend  to  degrade 
painting  to  the  rank  of  a  mechanical  art,  that  may  be  infal- 
libly pra6lifed  by  a  receipt."  If  the  Venetians  had  poffefled 
no  higher  recommendation  to  notice  than  mere  colouring, 
they  would,  not  have  fo  ilrongly  arretted  our  attention  ;  on 
the  contrary',  the  compofitious  of  Titian,  Paul  Veronefe,  &c. 
will  ever  rank  among  the  firft.  The  prefcnt  rage  for  colour 
is  like  preferring  perfon  to  mind,  and  bad  it'prcvailed  in  the 
time  of  Swift,  would  certainly  have  procured  feme  of  our 
profeflbrs  a  fituation  at  Lagoda. 

The  author  of  the  Diflert3.tlon  mud  certainly  have  mlf- 
takon  the  words  of  Sir  Jofliua,  or  not  underftood  them.  Sir 
Jofhua  could  never  have  faid  that  harmony  was  to  be  pro- 
duced by  "  an  unity  of  light  and  an  unity  of  (hadow  per- 
vading the  whole;"  or,  in  other  words,  (as  I  underftand  it,) 
by  reducing  the  whole  of  the  lights  to  one  colour,  as  is  im- 
plied by  the  word  unity'.  Such  a  practice  would  deftroy  the 
brilliancy  which  the  author  w  lfi}cs  to  oi)taln  from  glazing. 
The  fimile  afterwards  introduced,  contradicts  entirely  fuch 
an  inference.  "  A  picture,  to  poffefs  harmony  of  colouring, 
fliould  look  as  if  it  was  painted  with  one  colour;  and,  when 
the  chiaro-ofatro  was  complete,  the  colour  of  each  object 
fliould  be  glazed  over  it."  Sir  Jofliua  was  in  the  fimile  de- 
fcribing  bis  own  practice,  and  which  will,  for  a  fhort  time, 
produce  a  greater  brilliancy  in  -the  light,     Inflead  of  an 

"  uniiji 
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'^  unity  of  lighty*  the  word  harmony  muft,  have  been  ufed, 
as  harmony  of  light  and  unity  of  fliade  are  common  terms. 
In  note  43,  on  Du  Frefnoy's  Art  of  Painting,  he  (Sir  Jofliua) 
exprefbly  fays  :  "  And  for  the  fake  of  hamiony,  the  colour^, 
however  diftinguifhed  in  their  hght,  Ihould  be  nearly  of  the 
fame  colour  in  their  iliadows,  of  a 

— '•  fimple  unitv  of  fhace, 

"As  all  were  fioir.  one  fingle  palette  fpread." 

Every  one  knows  that  the  harmony  of  the  pifture  depends 
greatly  on  the  iliadows  not  being  difturbed  with  colour. 
That  Sir  Jofliua  was  acquainted  with  the  method  of  bring- 
ing forward  his  piftures  in  a  (late  of  black  and  white,  and 
glazing  for  the  colours  even  in  his  draperies,  is  too  true,  as 
is  known  to  all  acquainted  with  his  practice,  and  was,  I  be- 
lieve, the  reafon  of  their  not  Handing.  His  method  was, 
with  ivory  black,  vermilion  (ufed  in  the  carnations),  and 
white,  to  bring  forward  his  pictures  to  their  full  effect,  and 
then  to  glaze  for  all  the  colours.  It  fliould  be  obferved,  that 
this  method  might  only  be  praftifed  at  times,  but  I  had  my- 
felf  feveral  opportunities  of  feeing  it. 

All  the  advantages  obtained  by  the  praftice  of  glazing,  as 
it  is  called,  are  fo  tranfitory,  that  they  may  be  literally  faid 
to  be  but  the  vifion  of  a  day.  Whether  this  arifes  from  the 
gum  in  what  is  termed  magiailp  *,  (a  compofitlon  of  two 
parts  maftic  varnifli  and  oneof  drying  oil,)  moftly  employed 
for  the  purpofe,  or  w.':nt  of  body  of  colour,  I  do  not  pretend 
to  determine,  though  I  liiink  both  may  contribute  to  effeft 
their  de(lru6tion  j  the  colour  by  flying  off,  and  the  gum  by 

*  The  above  compofitlon,  when  mixed  on  the  pakttc,  forms  a  confifl- 
ence  like  honey,  with  which  the  colours  work  exceedingly  free.  There  are 
Various  compofitions  for  maguilps;  fome  ufmg  wax  diiTolved  in  nut  oil, 
others  rolin  and  fugar  of  lead  jn  the  fame  folvcnt,  wax  in  fpirits  of  tur- 
pentine, &c. :  though  I  muft  own  a  preference  for  the  drying  oil  and  var- 
nilh  for  diluting  the  colours  for  the  touches  or  plumirg  on  a  part,  but  for 
the  mere  aft  of  glazing  1  prefer  good  clear  oil. 

iofinf»: 


DiJJertation  on  Valnt'ing  in  Oil.  I  xy 

lofing  its  tranfparcncy.  One  thing  I  have  frequently  had 
occafion  to  remark  in  the  ufe  of  water  colours  (in  a  tranfpa- 
rent  (late),  that  the  more  gum  is  mixed  with  them,  the 
fooner  they  fly.  As  far  as  glazing  goes  to  enrich  a  colour 
it  is  ncceflary ;  bat  that  is  a  very  different  pra6lice  from  the 
one  I  now  fpeak  of. 

Many  fubftances  employed  as  pigments  give  black,  or 
dead,  heavy  colours ;  as  Pruffian  blue,  indigo,  dark  lake, 
and  indeed  all  colours  that  arc  tranfparent  when  viewed  in  a 
lump ;  but,  fpread  on  a  white  ground,  or  mixed  with  any 
colourlefs  matter,  they  appear  in  all  their  vigour.  If,  inftead 
of  a  white  ground,  a  grey  or  brown  is  ufed,  the  vivacity  will 
be  more  or  lefs  in  proportion  to  its  darkncfs.  Thefe  fa£ls 
furnifli  ftrong  reafons  for  preferring  a  white  ground,  and 
may  account  for  the  darknefs  in  many  of  the  Venetian  pic- 
tures, from  their  glazing  with  tranfparent  colours  on  a  dark 
furface,  and,  as  before  dated,  the  lofs  of  clearnefs  in  the  ve- 
hicle ufed  (no  doubt  a  gum) :  but  this  appears  to  liave  been 
only  an  occaConal  pra6lice. 

The  Dutch  painters,  whofe  mechanical  excellence  \\-as 
inferior  to  none,  always  ufed  white  grounds  prepared  with 
the  greateft  care.  They  fpread  well-waflied  chalk  mixed 
with  fize  over  the  furface  to  be  painted  on,  which  if  nicely 
w^as  required  the\^  pumiced,  and  repeated  the  operation 
till  the  furface  was  even;  after  which  they  laid  over  it  a 
coat  of  the  fineft  flake  white.  The  whole  pidlure  was  then 
painted  fair,  (that  is,  with  a  body  of  colour,)  except  the  fliades, 
which  were  kept  clear  and  tranfparent,  and  received  an  addi- 
tional luftre  from  the  groimd.  That  this  was  their  practice 
may  be  eafily  feen  in  all  their  interior  fcenes  and  the  ciofe 
parts  of  their  pictures. 

It  is  much  to  be  wlflied  that,  inftead  of  brilliancy,  pcr- 
tnanency  ivere  fought  after  ;  while  the  Venetian  pidlures  are 
going  fad  to  decay,  the  works  of  Van  Eyck,  Quintin  Mat- 
fys,  and  John  de  Mabufe,  remain  frefli  and  vigorous. 

With  refpect  to  fliadow  being  a  privatioa  of  ligiit,  it  i"? 
J  readily 
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reaclilv  admitted,  and  it  equally  follows^  that  it  is  a  prlvatiosi 
of  colour ;  but  this  circumftance  fliews,  as  before  ftated,  that 
much  of  the  harmony  of  the  pitlure  mud  depend  on  its  not 
bein^  difturbed  with  colour.  Where  Mr.  Sheldrake  attempts 
to  illuftrate  this  doftrlne,  by  fuppofing  a  globe  expofed  in  a 
painter's  room,  he  feems  rather  to  have  confufed  the  matter 
by  too  many  divifions.  Artifts  divide  the  furface  of  ail  bo- 
dies into  light,  middle  tint,  fliadow,  and  (which  Mr.  Shel- 
drake has  forgot  to  add  to  his  globe,  to  round  it)  refleclion. 
There  are  two  things  the  author  of  the  diflertation  appears 
to  have  overlooked,  and  which  eafes  the  difficulty  of  pro- 
ducing; the  harmony  neceflary  to  confiitute  a  whole  :  firft, 
the  method  (faid  to  have  been  at  firfl  praclifed  by  the  Ve- 
netians) of  breaking  the  colours,  fo  as  to  make  them  all  par- 
take in  fome  meafure  of  each  other,  and  which  was  at  times 
carried  lo  a  degree  of  infipidity  even  by  Titian ;  and  fecond- 
ly,  (and  which  I  think  the  moft  elTcntial,)  the  grouping  the 
warm  colours  together  fo  as  to  form  a  mafs,  and  letting 
them  occupy  the  gTcateft  portion  of  the  pitlure.  The  latter 
appears  to  have  been  the  practice  of  Rubens  and  others  of 
his  fchool,  and  which  enabled  him  to  introduce  the  whole 
fcale  of  colours  in  the  fame  pi6lure,  from  the  hotted  to  the 
oppofite  extreme  of  cold;  this  gives  a  vigour  to  his  colour- 
ing beyond  all  other  mafters. 

The  method  of  working  up  the  picture  in  a  date  of  black 
and  white,  was  certainly  never  pracSlifed  by  the  Flemifh 
mafters.  The  beauty  obfervable  in  the  colouring  of  Rubens 
(whofe  demi-tlnts  are  wonderfully  clear)  refultcd  from  afirm- 
nefs  in  the  handling,  a  fimplicity  and  didinftnefs  in  the 
tints,  and  a  particular  care  to  avoid  muddling  them  in  ufing: 
I  do  not  mean  to  fay  they  never  glazed,  or  fcumblcd  to  gi^'C 
richnefs ;  but  that  was  done  in  a  different  manner  to  the  one 
defcribed  in  the  Diflertation.  In  fome  of  his  flight  piftures 
the  tones  in  the  flefli  may  be  traced  as  follows :  the  light 
yellow,  next  the  carnations,  then  the  grey,  next  the  fhadow, 
glazed  to  give  it  clearnefs^  and  his  refledions  generally  very 

bright; 
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fctight;  but  in  his  finiflied  works  they  are  of  courfe  more 
blended.  Every  artill  knows,  or  ought  to  know,  that  there 
are  but  three  primary  colours,  red^blue,  and  yellow ;  the  com- 
pound colours,  which  rtfult  from  combining  thefe,  amount 
to  four,  making  in  all  feven.  Red  and  blue,  when  mixed, 
produce  purple  ;  red  with  yellow,  orange ;  blue  and  yel- 
low, greeny  the  three  united,  a  brown,  black,  or  grey,  as 
the  warm  or  cold  colours  prevail.  Thofe  conftitute  all  the 
colours  and  tints  in  nature,  mixed  with  more  or  lefs  white. 
The  fewer  colours  ufed  by  the  artift  the  better  he  will  colour, 
from  the  prucSlice  being  rendered  fimple,  and  the  poflibility 
of  muddling  in  fome  meafure  deftroyed  :  for,  it  is  not  the 
mixing  colours  that  hurts,  but  the  7nixi?ig  many]  two  colours 
will  always  be  clearer  than  three,  and  fo  on.  Though  the 
above  confiderations  offer  a  fimple  theor\^  of  colouring,  yet 
in  pra6lice  the  artift  muft  have  judgment  enough  to  acquire 
at  once  the  precife  tint  he  wants,  to  infure  clearnefs  and  bril- 
liancy. The  fingular  faft  of  white  appearing  grey  on  a 
brown  ground,  I  fliould  fuppofe  to  arife  from  white  being 
cold,  and  from  its  contraft.with  the  brown.  That  a  pi6lure 
painted  in  brown  and  white  fliould  be  in  perfect  harmony  is 
not  to  be  wondered  at,  as  it  can  only  be  termed  an  effe6l  of 
light  and  fhade.  The  brown  ufed  by  the  Venetians  has, 
with  great  probability,  been  fuppofed  a  preparation  of  af- 
phaltum. 

As  the  praftice  of  glazing  is  the  laft  operation  in  paint- 
ing, and  as  in  the  doing  it  the  artift  ufes  in  the  {hadows 
fome  tranfparent  dark  colours,  it  of  courfe  follows,  thofe 
Ihadows  muft  be  kept  tenderer  to  receive  the  glaze,  which 
may  be  extended  to  the  demi-tints  if  kept  tender  in  propor- 
tion alfo :  this  will  produce  the  deceptive  appearance  Mr. 
Sheldrake  fpeaks  of  in  the  Venetian  piftures,  and  do  away 
the  weight  refulting  from  mixing,  as  he  fays,  "  fome  dufky 
colour  with  the  local  colours  and  the  light."  The  above 
tnethod,  with  the  practice  of  fcumbling  oji  the  lights,  or 

Vol.  IV.  K  merely 
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merely  enricliing  a  colour  bv  glazling,  in  my  opinion  fuffi- 
ciently  accounts  for  Venetian  brilliancv. 

What  is  meant  bv  black  and  white  not  being  the  paint- 
tx'^  extreme  of  hglit  and  dark,  I  profefs  not  to  underftand  : 
all  that  I  know  is,  that  the  artids  have  to  lament,  as  well  as 
Mr.  Sheldrake,  the  being  obliged  to  reprefent  fliadow  with 
a  fubllance,  and  that  even  glairing  them  thin  is  but  a  poor 
imitation  of  the  real  appearance.  With  refpeft  to  ^'  ihe 
painter's  art  being  to  reprefent  objc6ls  as  they  appear,  in 
point  of  colour,  to  be  not  as  they  really  are,"  I  am  equally 
at  a  lofs  to  underftand  the  author,  having  ever  been  taught 
to  confidcr  all  colour  as  comparative ;  and  therefore,  that 
black  at  50  feet  diftance  was  no  longer  fo,  and  to  call  it  black 
would  be  as  abfurd  as  to  call  twilight  night. 

If  I  judge  right,  (from  the  author's  recapitulation,)  there 
are  three  ftages  in  his  procefs ;  firft,  the  darkert  tints,  then 
the  lights,  and  laftly  the  colouring.  Now  I  think  it  is  evi- 
<lent,  from  the  oil  being  inftantly  abforbed  by  the  ground, 
that  it  would  be  utterly  impoffible  to  blend  the  lights  and 
darks  together  fo  as  to  make  the  pi6lure  mellow.  Then 
comes  the  glazing  for  the  colours,  which  is  bad,  as  experi- 
ence has  fufficicnily  (hewn  the  want  of  durability:  befides, 
for  fuch  a  procefs,  oil  makes  the  colours  too  thin  to  work  : 
this  made  the  artills  refort  to  the  expedient  of  ufing  ma- 
guilp,  which  has  the  injurious  tendency  before  ftatcd.  What 
rnadethefeartifts  fo  dcfirous  of  a  clearnefs  in  the  (liades,  wa* 
to  give  them  that  non-fubfiantial  appearance  Nature  puts 
on :  in  his  lights,  it  is  true,  the  anilt  wants  brilliancy,  to 
acquire  which  he  occafionally  glazes  or  fcumbles ;  but  every 
good  artifl  knows,  that  the  lefs  recourfe  he  has  to  the  former 
praAice,  the  more  permanent  his  picture  will  be. 

After  all  the  confulcration  I  have  been  able  to  give  this 
.fubjeft,  I  am  inclined  to  think  that  the  Venetian  method, 
judging  from  a  pi6lure  by  Tintorct  now  before  me,  was  more 
iike  that  followed  by  Sir  Jufliua  Reynolds,   as  above  de- 
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fcrlbed,  than  the  one  recommended  by  Mr.  Sheldrake.  T/- 
tian  jrlaz-'d  on  colour,  Tintoret  often  on  ivhite ;  and  T  think 
it  will  invarlablv  be  found,  that  the  works  of  the  laiter  arc 
more  periilied  than  tiic  former.  That  exquifite  lightnefs  at- 
tendant on  a  dead  colouring,  may,  in  a  great  meafure,  be  re- 
Jtored  bv  fcumblinor. 

The  plan  he  has  propofed,  and  which  feems  to  have  beea 
reforted  to,  to  remove  the  practical  difficulties  he  met  with, 
is  merely  to  paint  in  varnifh  ;  a  method  which  always  gives 
brightnefs  for  a  fhort  time.  The  objections  to  its  adoption 
may  be  fummed  up  in  a  few  words :  firft,  the  difficulty  of 
blending  the  colours  ufed  to  produce  the  effi^3:  of  light  and 
lliade ;  and  fecondly,  (which  is  by  far  the  moft  material,)  the 
want  of  durability  in  the  colours,  as  they  mud  all  be  ac- 
quired by  glazing ;  not  to  mention  the  ftrong  fimilitude  be- 
tween it  and  Sir  Joffiua's  method,  as  above  defcribed. 

As  I  never  bought  Mifs  Provis's  fecret,  T  cannot  tell  how 
clofe  the  approximation  may  be  between  her  method  and  the 
one  propofed  by  Mr.  Sheldrake;  but  if  I  may  judge  from 
practical  experience,  they  would  both  be  productive  of  hard- 
ncfs ;  and  as  fome  of  the  colou'-s  in  the  pictures  painted  after 
her  method  carried  evident  marks  of  de^Li  u6tion  on  tliem,  I 
was  immediatelv  induced  to  fuppofc,  that  fome  Calcareous 
earth  was  ufed  in  the  ground  *.  Though  I  much  queftion 
the  utility  of  Mr.  Sheldrake's  plan,  I  think  he  unqucirion- 
ablv  deferves  the  thanks  of  the  public,  and  of  artirts  in  par- 
ticular, for  the  time  and  trouble  he  has  beltowed  on  it. 

*  Lime  and  terra  pondeiofa  dcftroy  the  colouring  matter  of  Pruifian 
blue  ;  fome  drawings,  hung  up  in  a  h  lufe  thir  had  undergone  a  confider- 
able  repair,  loft  all  their  biue  colour,  which  had  become  a  dirty  iron  grey. 
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IV.  Progrefs  of  Dr.  Mitch  illV  M'lr.d  in  Invejl'igathig  the 
Caiife  of  the  Peflilential  Dijkvipcrs  zuhich  I'lft  the  Cities  of 
America  in  Sutmner  aT/dylufumri.  Being  a  Devclopement 
cf  bis  Theory  of  Pejlilential  Fluids,  as  pubhfhed  to  the 
IVorld  in  1795  and  the  fuccccding  Years. 


w. 


[Concluded  from  Page  43.] 


HILE  thefe  inquiries  were  making,  a  memorable  dif- 
pute  was  carried  on  in  fome  of  the  Atlantic  cities,  Whether 
the  exciting  caufe  of  yellow  fever  was  of  domeftic  origin,  or 
imported  from  foreign  places  in  (hips  and  merchandize? 
The  prevailing  opinion  at  New- York  was,  that  there  were 
local  caufes  enough  for  the  produftion  of  that  diftemper  in 
the  citv  itfelf.  With  the  intention  of  removing  the  caufes 
of  this  plague  from  the  town,  the  Legillature,  then  fitting  at 
Albany,  160  miles  dill  ant,  rapidly  pafled  a  bill  prohibitory 
of  certain  trades  and  manufactures  within  the  compa<5l  part 
of  the  city.  The  a6l  forbade,  among  other  things,  the  ma- 
iiufad-urc  of  foap  and  candles  under  a  heavy  penalty,  except 
at  definite  diftances  from  the  houfes  and  fettlements.  The 
description  of  citizens  engaged  in  thefe  branches  of  bufinefs 
prefented  immediately  a  memorial  to  the  Legiflature.for  re- 
lief on  this  occafion,  and  retained  Dr.  Mitchill  as  their 
counfel  to  manage  the  bufinefs  of  procuring  fome  terms  of 
mitigation  at  the  feat  of  Government.  In  drawing  up  the 
argument  in  favour  of  his  clients,  he  became  more  firmly 
convinced  than  before,  that  fubftances  compofed  of  carbone 
and  hydrogene,  fuch  ^'sfat,  greafe,  and  oil,  were  incapable 
of  yielding  peflilential  air ;  and  that  the  fubflances  contain- 
ing  fepton,  ta  wit,  the  f^inny,  lean,  jni/fcnlar,  and  membra- 
nous  parts  of  animals,  together  with  the  blood  and  alimentary 
fcvces,  were  the  fubftances  whence  imhcalthy  and  noxious 
exhalations  proceeded.  From  a  general  and  broad  induAion 
of  fa6lo  arranged  in  the  argument  employed  on  that  occa- 
fion, it  was  rendered  clear,   that  the  fubftances  containing 
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fcpfoiiy  and  none  others,  were  known  to  afford  peftilential 
air.  The  iaine  rule  appHed  to  vegetable  proditclions,  of  what- 
ever knid  they  m'ght  be.  On  tliis  occafion  it  was  exhibited 
in  evidence,  that  the  perfons  who  were  engaged  fteadily 
among  the  ajhes,  J'oap,  and  fat  of  thofe  manufiiftories  v  ere 
protected  as  it  were  from  peftilential  difeafes,  and  fared 
mightily  better  than  llieir  ncighl^ours. 

A  part  of  this  doctrine  foon  after  received  confirmation 
from  Count  Berchtold's  and  Couful  Baldwin's  account  of 
the  beneficial  cffecls  of  oil  in  keeping  off  and  relieving  the 
Jjmptoms  of  the  plague  in  Afia,  and  from  the  remarkable  ex- 
emption of  the  Nantucket  whalemen  from  malignant  fevers 
on  their  long  voyages  over  every  part  of  the  ocean. 

From  the  furvey  of  the  facls  relative  to  alkalis  and  oilsy 
there  could  hardly  remain  a  doubt  that  they  afted  upon  the 
acid  ofptfilcnct,  by  neutralizing  or  decompounding  it :  ftill, 
rf  this  acid  confifted  of  fepion  and  oxygene  chemicallv  united 
during  the  putrefaction  of  organized  bodies,  why  did  not 
thofe  elementary  fubftanccs,  it  was  alked,  which  conftitufe 
the  bafes  of  azotic  and  vital  airs  refpeftively,  incorporate  in 
the  atmofphere,  where  they  exift  in  ftates  apparently  very 
favourable  to  combination  ?  The  reafon  appears  to  be,  that 
after  fepton  and  oxygene,  in  their  feparate  forms,  have  con- 
ne6led  themfelves  with  caloric  enough  to  form  diftinil  gafes, 
they  are  repelled  thereby  to  diftances  greater  than  chemical 
attraction  can  reach,  and  therefore  remain  feparate.  1  his 
idea,  which  Dr.  JNiitchill  originally  ftarted,  has  iincc  been 
confirmed  by  Citizen  Guyton's  account  of  the  poflibility 
of  bringina;  the  bafes  of  the  two  airs  into  chemical  union, 
by  compreffing  them  with  a  force  equal  to  feveral  atmo- 
fpheres  ;  a  part  of  the  caloric  in  fuch  cafes,  according  to  Dr. 
Darwin's  idea,  being  crowded  out  after  being  compelled 
to  quit  its  hold.  Indeed  it  feemcd  evident  that  the  chief 
difference  between  common  air  and  peftilential  air  confifled 
merely  in  this ;  that  in  the  former,  the  fepton  with  caloric 
formed  azotic  air,  and  the  oxygene  conftituted  vital  air,  cich 
K  3  diftind 
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di!lin6l  from  the  other ;  whereas  in  the  latter  cafe  the  fepton 
and  oxy^ene  are  chemicallv  blended  with  each  other,  bafc 
with  bafe.  The  rcaljn  of  their  readiuels  to  unite  during  the 
piirrefaclive  procefs  now  bcaine  evident.  The  bafcs  of  the 
two  airs  rufted  inio  union  before  they  had  attracted  caloric 
enough  to  turn  them  to  lim^^le  gafes,  and  give  them  the  re-? 
pellency  incidental  to  that  condition. 

The  venomous  and  deadly  quslities  of  nitrous  acid  had 
been  afcertained  by  Eauleneld  Smith  in  his  experiments 
npbn  fmall  animals  inoculated  with'  it. 

A  cafe  occurred  during  Dr?  Mitchill's  attendance  as  one 
of  the  phyficians  of  the  Nevv-Vork  Hofj;iujl,  ^^h^xt  fever 
appeared  to  have  been  brougut  upon  a  patient  by  the  nitric 
acid  abiorbed  from  the  decompolilion  of  a  large  quantity  of 
red  precipitate  with  which  an  ulcerated  leg  had  long  been 
dreffed. 

Several  inftances  had  come  to  his  knowledge,  of  fevere  dif- 
order  in  the  alimentary  canal,  terminating  in  djfntery^  from 
an  accidental  drinking  of  diluted  aquafortis. 

It  immediately  ftruck  him,  tnat  privies  and  roljeftions  of 
human  ordure  had  been  long  noted  for  containing  feptic 
(nitric)  acid.  The  effluvia  of  piivie?  had  in  fp^'erjJ  inft.'mces 
been  known  to  excite  dangerous  fickneis.  i^.Iany  of  the  arti- 
cles of  diet  contai?ied  fepton  3  and  oxygene,  in  fome  form, 
always  exifted  in  the  alimentary  canal.  As  the  contents  of 
the  ftomach  and  intcftines  were  inanimate,  it  was  exceed- 
ingly probable  that,  in  certain  caf<s  of  indigeftion  and  cof- 
tiveuels,  feptic  ."c:d  might  be  fovnicd  in  the  cavities  of  thefe 
abdominal  vifcera;  and  that  irritation  and  inverfion  of  the 
jnotions  of  the  ftomach,  in  fome  forms  o^  yclhiv  fever ^  as 
well  r.3  fpafms  of  the  colon,  griping  pains  and  tcnefmus  in 
fome  of  the  cafes  of  dyfcntery^   proceeded  from  the 

SAME  EXCITING  CAUSE. 

By  an  induftion  of  facts  from  the  operation  of  neutral 
falfs  in  thefe  kinds  of  diftempers,  it  appeared,  that  the  moft; 
pflicacious  and  fulutary  were  thofc  which  arc  capable  of  der 
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compontlon  hyfeptic  acid,  if  it  cxifted  in  the  inteftlnes;  and 
that  really,  hefides  their  cathartic  cflect,  they  poflefled  a 
power,  derived  from  their  alkaVmc  bafts,  to  neutralize  that 
mifchicvous  and  tormenting  liquid.  From  this  principle 
Dr.  Mitchill  invcftigated  a  theory  of  the  modus  operandi 
of  thefc  numerous  and  important  articles  of  the  Materia 
Mkdica. 

Frequent  inftanccs  afterwards  evinced  the  juftnefs  of  this 
interpretation ;  for  in  the  New-York  Hofpital,  as  well  as  in 
private  praftice,  he  found  watery  folutions  of  the  carbonates 
of  pot-afh  and  foda  to  be  moft  excellent  anti-dyfenteric  re- 
medies, and  valuable  prcfcriptions  in  the  cholera  infantum. 
The  adminiftration  of  the  carbonate  of  foda  in  dyjicrs,  to 
allay  tenefmus,  was  fuggefted  to  Dr.  Mitchill  by  Dr.  Lent, 
then  apothecary  of  the  houfe,  and  found,  on  repeated 
trials,  to  be  a  valuable  remedy.  Dr.  Saltonltall  has  treated 
of  the  application  of  this  principle  to  explain  yellow  fever, 
and  Dr.  Bay  to  elucidate  dyfcntery,  in  their  feveral  inau- 
gural dilfertations  publidied  in  Columbia  College. 

After  being  called  to  the  ProfefTorfliip  of  Chemillry,  Na- 
tural Hiftorv,  and  Agriculture,  in  that  feminary,  Dr.  Mit- 
chill delivered  thefe  doftrines  publicly  in  his  annual  courfe 
of  lectures.  The  dilfertations  juft  mentioned  (hew  with, 
what  zeal  and  fuccefs  they  were  difcufled  and  applied  by  his 
hearers.  And  a  circumftancc  worthy  of  notice  refpecfing 
hoth  the  gentlemen  laft  named,  is,  that  they  witnefled  and 
lived  through  the  plagues  they  have  defcribed. 

A  general  inference  from  all  the  phenomena  was,  that 
thefe  miafmata  or  contagions,  in  all  their  forms  herein  con- 
templated, were  violent  stimulants,  as  Brown  had  ori- 
ginally conjciSlured. 

But  the  application  of  this  doclrine  to  agriculture 
was  not  much  lefs  interefting  than  its  relation  to  Medi- 
cine. Dr.  Mitchill  was  born  in  the  parifh  of  Hempftead,  in 
Queen's  County,     His  father  was  a  lajidholder,  and  culti- 
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vated  his  own  eftate,  as  is  common  in  America.  The  early 
part  of  his  life,  to  the  age  of  fcvcnteen  years,  was  pafled  in 
the  country.  In  the  way  he  was  educated,  the  implements 
of  hulbandry,  and  the  method  of  ufing  them,  were  familiar 
to  him  :  he  knew  the  management  of  the  plough  and*of  the 
fpade.  Afi'jr  the  death  of  his  father  m  1789,  he  took  pof- 
feflion  of  the  family-patrimony,  and  lived  on  it  as  a  practical 
farmer  for  feveral  years.  His  experience  and  opportunities 
during  this  feries  of  agricultural  employment,  had  produced, 
among  other  things,  a  more  curious  and  particular  attention 

to   MANtjRES. 

On  reviewing  his  former  obfervations,  the  fubje6l  pre- 
fcnted  itfelf  to  him  under  feveral  new  afpe6ls.  The  produc- 
tion of /t'piic  acid  among  the  excrements  of  animals  had  been 
long  known  :  the  neutralization  and  fixation  of  this  was,  he 
thought,  one  of  the  principal  effetls  wrought  by  alkalies  and 
lime,  Inftead  of  faying,  with  the  generality  of  modern  ob- 
ferv'ers,  that  lime  was  ferviceable  by  its  fcptic  or  putrefying 
quality,  (an  opinion  for  which  there  is  no  plaufible  founda- 
tion,) Dr.  Mitchill  became  convinced,  its  principal  effeft 
was,  to  combine  with  feptic  acid  into  calcareous  nitre,  one 
of  the  richeft  of  manures ;  and  referv-e  this,  without  volati- 
lization or  evaporation,  fixed  upon  the  foil,  to  ftimulate  and 
feed  the  plants  which  grow  there.  Thus  wholefomenefs  and 
fertility  were  provided  for  in  the  fame  operation.  It  feem.ed 
to  him  alfo,  that  the  deliquefcent  property  of  the  feptite  of 
lime  enabled  it  to  retain  moillure  a  long  time  upon  the  land, 
and  thereby  moft  agreeably  fecured  the  crop  from  the  pinch- 
ing of  drought. 

It  was  obvious,  that  if  there  was  much  feptic  venom  (oxy- 
genated fepton)  in  any  field,  yard,  or  region,  and  no  lime  or 
alkali  to  i>eutralize  it,  epizootic  difeafes  among  cattle  might 
proceed  from  it,  after  the  manner  of  epidemic  diftempers 
among  the  hun:an  fpecies.  Dews  and  fogs  impregnated 
with  feptic  acid,  appeared  the  probable  exciting  caufes  of 
feveral  mortal  cliforders  in  npat-caltle,  Iheep,  and  horfes ;  a 
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confiderable  quantity  of  fuch  dilute  aquafortis  being  taken 
into  their  bodies  as  they  grazed  during  the  night.  He 
thought  this  was  corroborated  by  the  fymptoms  related  by 
Lancifi  to  have  been  obferved  in  the  cattle  fick  of  fuch  dif- 
eafes  in  Italy. 

And  it  was  no  lefs  plain  that  rujl  and  mildew  in  wheat 
were  owing  to  the  fame  caufe. 

The  unwholelbmcacfs  of  certain  dews,  in  certain  places 
and  times,  was  evidently,  he  believed,  to  be  afcribed  to  a 
portion  of  feptic  acid  gas,  volatilized  during  the  heat  of  the 
day,  and  precipitated  with  a  portion  of  atmofpheric  water  va, 
the  cool  of  the  night. 

With  this  branch  of  the  enquiry  was  conne6ted  the  whole 
hiftory  of  nitre,  and  the  pits,  beds,  and  caverns  wherein  it 
was  produced,  whether  fpontaneoufly,  or  by  the  hand  of 
man.  The  Interpretation  of  all  the  fafts  relative  to  which 
amounted  to  this  ;  that  the  alkali  neutralized  the  acid  poifon. 
<if  putrefaSion. 

On  looking  around,  it  could  not  efcape  Dr.  Mitchill,  that 
the  fweeteniag  and  cleanfmg  effefts  of  lime^  alkaline  Ly^ 
and  foap,  in  domestic  economy,  were  now  capable  of 
an  eafy  and  complete  explanation.  The  fweat,  perfpiration, 
and  excreted  matter  of  almoft  every  fort,  which  rendered 
clothing,  bedding,  furniture,  and  houfes  foul,  contained 
fepton;  and  confequently,  in  the  heat  of  the  human  body, 
feptic  acid  might  be  produced  in  quantity  and  ftrength  fuffi- 
cient  to  excite  many  morbid  ajjcdions  ofthejkin,  and,  if  ab- 
forbed,  engender  the  worji  forms  of  fever.  Lime,  ley,  and 
foap  rendered  the  human  body,  its  clothes,  bedding,  &c. 
pure  and  wholefome,  by  their  power  of  a  tracking  all  kind  of 
peflilential  matter,  and  carrying  it  clean  off.  He  therefore 
became  fatisfied  that  the  old  maxims  of  female  management 
were  beft ;  for  he  never  knew  infection  break  out  where 
there  was  a  smart  woman  for  a  houfekeeper:  the  reafori 
was,  (|ie  kept  ikc  mifchief  down  hy  alkalies.     On  the  other 
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hand,  wherever  mex,  efpecially  thofe  who  let  up  for  pni- 
LOSOPHERS,  took  the  lead  3  as  in  prifons,  workhoufcs, 
hofpitals,  and  fliips ;  there  were  for  ever  complaints  made  of 
the  rife  and  progrefs  of  malignant  diftempers :  the  rcalon 
was,  they  incrcafed  the  evil  by  acid  fumigations  *. 

Numberlefs  inftance?  had  happened  in  New- York,  of  per- 
fons  being  poifonedf  and  many  of  them  to  death,  or,  in  other 
words,  catching  the  yellow  fever,  from  the  feptic  vapour  of 
corrupting  beef  and  Ji/h  cured  with  too  fmall  a  quantity  of 
fait.  Thefe  are  moltly  lean  animal  fubftances.  On  their 
corruption  they  afibrd  the  moft  deadly  effluvia.  The  fre- 
quency of  ftinking  provifions  of  thefe  kinds,  and  of  the  poi- 
fonous  vapours  they  emitted,  led  Dr.  Mitchill  to  invefti2;ate 
a  theory  of  the  muriate  of  foda  in  preferving  animal  flefli 
from  putrefa6lion.  The  refult  was  this  :  when  feptic  acid  is  - 
formed  in  a  barrel  of  beef,  the  common  fait  is  decompofcd; 
and  while  the  feptic  acid  combines  with  the  foda,  the  muri- 
atic acid  is  fet  loofe  to  impregnate  and  preferve  the  meat. 
When  there  is  too  little  muriate  of  foda,  the  feptic  acid,  be- 
coming volatile,  often  fickcns,  and  even  kills  the  perforis 
who  are  expofed  to  it. 

This  interpretation  led  naturally  to  an  inquir)-  into  the 
ufe  of  the  bile  of  animals ;  which,  initead  of  being  a  "^i/t?, 
tronblejome,  excrefnentitioi/s,  and  con-iipt'ible  liquor,  as  it  has 
"been  faililonable  to  term  it,  turns  out  to  be  a  grand  pre- 
ferver  of  health,  by  virtue  of  the  foda  which  it  contains ; 
beino-  always  ready  to  pour  itfelf  into  the  duodenum,  and 
even  regurgitate  into  the  ftomach,  to  neutralize  any  portion  of 
feptic  venom  which  may  have  been  fwallow  cd  or  engendered 
there.  Of  all  the  fluids  the  animal  body  contains,  the  gall 
is  the  lead  liable  to  corruption,  or  alteration  unfriendly  to 
health. 

*  The  author  of  the  prcfcnt  p^.pcr  was  not  perhr,ps  aware  of  the  ftrong 
evidence  in  favour  of  the  utility  of  acid  fumigations  th<it  has  been  brought 
forward  by  Dr.  Smyth,  Mr,  Cruickfliankj  and  others.    Edit. 

There 
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Tlierc  are  many  more  inclu£i:ions  of  facls  which  unite  in 
the  ellablifhment  of  the  general  principle  Dr.  Mitchill  haa 
invertigated.  Some  of  thefe  have  been  publifhed  in  America 
andTome  exill  ftill  in  manufcript.  The  define  of  writing  a 
book  fccms  never  to  have  influenced  him.  Accordingly  he 
has  generally  conduced  his  dlfcuffions  in  the  fon'i  of  letters 
to  his  friends  and  correfpondents :  and  even  thefc  he  ha» 
never  coUeclcd  into  a  volume ;  they  lie  fcattered  about 
in  magazines  and  diil'ertations  where  they  were  firft  in- 
fertcd.  There  is  a  promife,  however,  of  printing:  the  whole 
in  the  Medical  Repolitory,  where  they  may  n\  fuccefliori 
be  laid  before  tlie  learned  world.  Ip  this  imnienfe  in- 
quir}',  it  is  hoped,  he  \ill  be  aliifted  by  the  candour  and 
talents  of  thofe  fcientiiic  inquirers  who  are  now-a-days 
making  fuch  vail  difcoveries  in  Europe. 


\.  Account  of  a  Voyage  to  Spltfhergeri  in  the  Year  1780.    By 
S.  B  AC  s T  R o  M,  M.  D.    Communicated  by  the  Author, 


SIR, 


H 


AVING  received  much  gratification  from  a  pcrufld  of 
your  Magazine,  I  fend  you  a  few  particulars  refpeilino-  a 
oyage  which  I  made  to  Spitlbergeii  in  the  year  1780,  ex- 
trafted  from  a  journal  I  kept  at  the  time ;  which  you  may 
lay  before  your  readers,  if  vou  think  they  can  contribute 
either  to  thpir  information  or  amufement. 

The  Editor  of  the        ")  I  ^m,  &c, 

Philofophical  Magazine.  /  S.  BACSTROM. 

A. VOYAGE  to  Greenland,  as  it  is  called,  though  in  fact 
to  the  ifland  of  Spit{l)ergen_,  for  the  purpofe  of  killing  the 
black  whalc-fifli,  is  one  of  the  healthieft  that  can  be  under- 
taken, and  furnifties  fo  much  curious  matter  for  anuifement 
to  perfons  of  an  inquifitive  turn  of  mind,  that  even  a  fecond 
v.\\\  hardly  falisfy  fuch,  if  they  have  been  fortunate  enough 

to 


140  Accjunt  of  a  Voyage  to  Spitjhergsn, 

to  fail  with  a  good  commander,  and  in  a  veffel  well  appointed. 
In  both  thefe  refpecls  I  was  very  fortunate,  which  is  rather 
uncommon;  the  mafters  or  commanders  in  the  Greenland 
trade  being  generally  men  of  little  or  no  education,  and  con- 
fequently  void  of  thofe  liberal  fentiments  neceffary  to  render 
the  fituation  of  thofe  who  accompany  them  comfortable.  If 
a  regularly  educated  furgeon,  from  a  delire  of  vifiting  fuch 
northern  regions,  goes  in  a  velVel  under  fuch  a  perfon  as  I 
have  defcribed,  he  is  generally  iickened  the  iir ft  voyage;  a 
barber  is  perhaps  his  fucceffor,  and  when  any  iilnefs  o»*  acci- 
dent happens  on  Mbard,  if  the  patient  efcapes  with  his  life, 
he  is  often  rendered  a  cripple.  I  have  feen  fome  inftances 
of  this  kind. 

The  unfociable  difpofition  of  the  mailer  is  not,  however, 
the  onlvcircumftance  *  hat  often  deters  from  a  fecond  voyage. 
I  have  known  veficls  well  ftorcd  by  the  owners  with  every 
neceffary  and  ufeful  article,  and  even  a  liberal  fupply  of  what 
fome  woidd  call  luxuries,  and  yet  every  comfort  withheld 
from  thofe  on  board :  the  mafter  literally  ftarving  himfelf 
and  officers,  and  not  allowing  a  bit  of  fire  in  the  cabin,  in 
thefe  cold  latitudes,  that  he  might  fave  a  few  coals,  fome 
dozens  of  hams  and  tongues,  a  quantity  of  cheefe,  butter, 
flcftir,  wine,  porter,  Sec.  ta  fend  home  to  his  oiun  fayyiUy  aX 
the  end  of  the  voyage  :  a  paultry  theft,  at  the  expence  of 
the  health  and  froft-bitten  limbs  of  thofe  on  board. 

When  the  reader  is  informed  that  fuch  has  been  my  paf- 
fion  to  vilit  foreign  chmes  that  I  have  been  no  lefs  than 
fifteen  voyages,  one  of  them  round  the  world,  he  will  not 
be  furprii'ed  that  1  fliould  wifli  to  gratify  my  curiofity  by 
viiitino-  the  frozen  re2;ions,  even  though  I  knew  fomething 
of  the  inconveniencies  before  defcribed,  to  which  thofe  who 
undertake  the  voyage  are  often  expofed.  My  bufinefs  was 
to  gviard  againft  them  as  well  as  poffible,  by  proper  inquiries 
refoeyting  the  charader  and  difpofition  of  the  mafter,  and 
I  iuccoeded  to  my  wiih  in  two  voyages  to  thefe  parts:  the 
firll  was  in  the  Sea  Horfe  in  the  year  1779,  w'hich  yielded  rae 

much 
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much  fatl-faclion ;  but  I  was  more  completely  gratified  by 
the  fecond,  which  is  the  one  I  mean  to  defcribe. 

I  engaged  myfclf  as  furgcon  on  board  the  Rifing  Sun, 
William  Souter  niafler,  a  well-appointed  ftout  (liip  of  400 
tons  burthen,  in  the  employ  of  Mr.  William  Ward.  The 
veffel  carried  about  90  men,  and  had  20  nine-pounder* 
mounted  on  the  main-deck,  with  nine  whale-boats,  fome  of 
them  hung  in  the  tackles  over  the  fides,  and  others  flowed 
and  lafhed  on  the  deck. 

We  failed  from  London  in  the  latter  end  of  March  1780, 
and,  as  is  ufual  with  Greenlandmen,  called  at  the  town  of 
Larwick,  the  capital  of  the  Shetland  ifles,  where  we  found 
a  moll  hofpitable  reception.  A  Mr,  Inncs,  the  mod  opu- 
lent inhabitant  of  that  country,  kept  an  open  table  for  every 
matter  of  a  veffel  and  his  furgeon ;  and  no  language  can  con- 
vey a  proper  idea  of  die  kind  and  dllintereded  manner  in 
which  he  received  and  entertained  his  guefts.  We  lay  there 
fourteen  days  wind  bound.  The  country  has  a  bleak  barren 
appearance,  the  furf^ice  being  generally  rocky,  or  covered 
with  turf,  which  is  the  fuel  employed  there;  but  tiie  bene- 
volence and  hofpitality  of  the  more  opulent,  and  the  decency, 
fobriety,  and  good  conduct  of  all  the  inhabitants,  even  thofe 
of  the  loweft  clafs,  more  than  compenfate  for  the  barren- 
nefs  of  the  foil. 

Provifions  of  every  kind,  the  finer  vegetables  and  fruit  ex- 
cepted,  are  very  abundant  here,  and  extremely  reafonabic. 
The  price  of  a  good  fowl  was  threepence,  of  a  dozen  of  new- 
laid  eggs  one  penny ;  and  as  much  excellent  fifli,  cod,  had- 
dock, halibut,  mackL.rel_,  Sec.  could  be  bought  for  one  fliilling, 
as  would  coft  at  leaft  ten  pounds  at  Billingfgate,  or  as  ufed  to 
dine  our  whole  fliip's  company  and  the  cabin.  Potatoes, 
turnips,  &c.  are  not  more  conimon  there  than  peaches  and 
apricots  in  England.  Wheat  flour  is  alfo  a  rare  article,  but 
the  inhabitants  in  general  prefer  bread  made  of  oatmeal. 

The  town  of  Larwick  coriufts  of  about  100  horfes,  of  one, 

or  at  molt  of  two  ftories,  which  form  a  narrow  crooked  lane 

9  on 
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on  the  fea  fide,  badly  paved  with  flat  ftones.  All  the  houfe? 
are  built  of  quarrv  (tone :  thofe  of  the  rich  are  roomy,  (iromg, 
convenient,  and  well  furniflied  ;  thofe  of  the  poor  are  fmall, 
and  verv  fmokv,  for  \vant  of  a  proper  arrangement  of  the 
chimneys. 

Thougli  the  place  lie-  in  60^  north  latitude,  the  winters 
are  not  fevere;  thov  are,  however,  wet  and  ftormy.  The 
harbour  is  very  capacicu?  and  fafe,  and  tlie  anchoring  ground 
sood.  About  tv.entv  or  more  Enelifli  Greenland  men  were 
lying  here  at  anchor,  and  feveral  Dutch  herring-bufles. 
Having  filled  our  empty  water-caflcs,  and  laid  in  a  flock  of 
fowls,  eggs,  geneva,  See,  we  took  leave  of  our  kind  friends  on 
fhore,  and,  the  wind  being  foutherly,  hove  up  our  anchor 
and  fet  fail  for  the  ice. 

As  we  advanced  to  the  northward  the  night  became 
{horter  till  we  came  near  North  Cape  Lu  lat.  71^^  ic/,  when  we 
had  no  night  at  all.  We  were  overtaken  in  that  latitude  by 
a  moft  tremendous  gale  of  w  ind  from  the  north-eaft,  which 
lafted  three  days  and  nights.  Our  fliip  lay  more  than  once 
on  her  beam-ends,  and  eveiy  one  on  board  thought  fl:e 
could  never  right  again ;  but  providentially  we  weathered 
the  orale.  A  ftorm  in  tliofe  high  latitudes  is  fo  intenfely 
cold,  when  it  blows  from  the  north  or  north-eaft,  that  it  is 
impoffible  to  look  in  the  wind's  eye,  as  the  cold  is  fuch  as 
literally  to  tear  the  fkin  off  the  face. 

In  about  76^  northern  latitude  we  meet  witli  ice  floating 
in  fmall  round  cakes,  by  the  failors  called  pancakes :  you 
fail  through  this  ice  in  perfectly  fmooth  water;  which,  from 
beinn;  of  a  green  colour  in  the  North  Sea,  blue  to  the  north- 
ward of  Shetland  and  Fcrro,  grows  gradually  ot  a  darker 
colour,  and  looks  now  of  a  deep  bl-ck  dye.  We  failed  fe- 
veral days  through  thofe  floating  ice-cakes.  When  in  a  ftlll 
higher  latitude,  an  open  black- looking  water  re-appears; 
and  when  you  reach  about  77  or  78"  you  pafs  through 
large  mafles  of  floating  ice  20  or  30  fathom  thick,  and  fome 
of  them  five  or  fix  times  bigfrcr  than  your  own  vcfld.  Great 
6  care 
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■care  is  taken  to  avoid  ftriking  againft  thofe  maffes,  which 
iometimes  arc  fo  cloi'c  that  there  remains  only  a  narrow 
channel  for  the  fliip  to  fail  through.  I  have  feen  this  con- 
tinue for  24  hours  or  longer.  When  this  is  the  cafe,  the 
coiuniander  Hands  in  the  main  or  fore-top,  and  fometimes 
higher,  and  calls  down  to  the  men  at  the  wheel  h  )\v  to  fleer. 
This  navigation  is  attended  with  great  danger,  as  the  ice 
projc(fls  under  water  fometimes  two  or  three  fathoms. 

After  iiavio-atinET  throu2;h  thofe  floating  maflcs,  we  faw  the 
land  of  Spitfbergen  call  from  us.  It  is  feen  at  an  almoft  in- 
credible diftance,  fometimes  at  thirty  leagues  ;  a  proof  of  ite 
immenfe  height.  It  generally  appears  amazingly  bright,  of 
the  colour  of  the  full  moon  5  while  the  (ky  above  it  looks 
white  and  cold. 

In  79'  and  80^  vou  are  prevented  from  going  further  to 
the  northward  by  a  folid  continent  of  ice,  or  a  collection 
of  ice-fields,  as  they  are  called ;  fome  of  which  are  many 
miles  in  extent.  You  make  the  fhip  fall  there  with  an  ice 
anchor,  and  look  out  for  w'hales,  having  two  or  three  boats 
on  the  watch  conftantlv. 

No  fliip  could  ever  poflibly  navigate  through  the  huge 
mafl'es  of  ice,  which  muft  necelfarily  be  pafled  before  it 
can  reach  this  high  latitude,  but  for  a  circumftance  which 
would  on  firfl:  view  be  little  expcfted — ^I'he  fea  there  i$ 
always  as  perfectly  fmoolh  as  the  River  Thames  :  the  irre- 
gularly difpofed  mafles  of  ice  prevent  the  water  from  ever 
acquiring,  by  the  impulfe  of  the  wind,  thofe  regular  undu- 
lations, if  I  mav  ufe  the  term,  which,  by  long  continuance 
of  the  fame  impulfe,  would  otherwife  at  laft  raife  it  in  bil- 

luVv'S. 

As  foon  as  we  got  into  fmooth  water,  perhaps  forty  or 
fiftv  leagues  from  the  land,  the  ievere  climate  and  inlcn  fe 
cold  we  had  experienced  on  the  paflage  in  a  more  fouthern 
latitude  before  we  made  the  ice,  changed  into  a  much 
milder  one;  and  when  it  was  fine  weather  it  was  quite 
warm,  fo  that  ihe  icicle;?  that  hung  from  the  large  mafles  of 

ice 
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ice  diflblved  and  kept  dropping  till  a  return  of  colder  wea- 
ther. Among  the  fields  of  ice,  but  more  fo  in  the  harbotirs, 
it  is  confiderably  warmer  than  on  the  paflage  near  North 
Cape. 

In  the  month  of  June  we  killed  feven  large  whale  fifh,  and 
went  with  them  into  Magdalena  Bay,  to  cut  the  blubber  up 
into  fmall  bits  to  fill  the  blabber-butts ;  which  bufinefs  is 
called  making  ojf.  As  the  killing  of  the  whales  has  been 
very  well  defcribed  by  Zorgdrager  and  others,  I  need  not 
defcribe  it. 

When  you  approach  a  harbour  on  the  coaft  of  Spitfiber- 
gen,  and,  judging  by  the  eye,  expect  to  get  in  and  come  to 
anchor  in  three  or  four  hours  time,  you  are  perhaps  not  lefs 
than  ten  or  twelve  leagues  from  it.  This  deception  is  owing 
to  the  iramenfe  heights  of  the  rocky  mountains,  covered  with 
fnow,  and  bordered  with  ice  towards  the  fea-fide,  which  make 
very  large  harbours  appear  like  fmall  bafons,  and  the  largeft 
Ihips,  when  clofe  under  them,  like  a  boat  on  the  Thames. 
Magdalena  Bay,  in  79"^  norih,  is  capacious  enough  to  hold 
the  \\hole  Britiih  uavy;  but,  on  account  of  the  immenfe 
mountains  which  furround  it,  appears  like  a  very  fmall  inlet. 
We  came  to  anchor  in  this  bay,  where  we  lay  three  weeks. 
While  the  people  were  making  off,  the  mailers,  furgeons, 
&c.  of  the  different  veflels  then  there  vifited  each  other,  and 
diverted  thcmfelves  in  the  bell  way  they  were  able.  Such 
vifits  laft  fometimes  24  hours,  for  there  is  no  night  to  inter- 
rupt the  entertainment. 

The  firfl  thing  that  llrikes  a  curious  mind  here  is  that  fo* 
lemn  filence  which  reigns  around ;  fometimes  interrupted 
with  a  noife,  like  thunder  heard  at  a  diftance,  occafioned  by 
huge  fragments  of  ice  and  rocks  rolling  down  from  the  im- 
menfe fteeps  into  the  fea. 

I  attempted  to  afcend  one  of  thefe  mountains  called  Roche 

Hill.     I  got  up  about  half  way,  which  took  feveral  hours 

hard  labour.     At  that  height  I  found  the  rocks  covered  with 

birds  eges  of  different  fizes. 

There 
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There  are  feveral  rivulets  and  waterfalls  of  excellent  water 
fupplied  by  the  melluig  of  the  fnow.  I  met  frequently  with 
fcurvy-grafs,  wild  celery,  endive,  water- creiTes,  and  a  few 
other  plants  and  flowers ;  though  the  general  vegetation 
which  covers  the  rocks  confilh  in  various  kinds  of  niolTes 
and  ferns.  There  are  white  bears  of  an  enormous  fize,  white 
foxes,  deer,  and  elks ;  and  above  twenty  different  forts  of 
water  and  land  birds ;  fuch  as,  wild  geefe,  wild  ducks,  fea- 
parrots,  roches^  fea-gulls,  mallemooks  as  the  failors  call 
them,  whofe  quills  make  the  bcft  drawing  pens  I  ever  met 
with,  wild  pigeons,  the  white  duck  with  a  beautiful  fcarlet 
head  and  yellow  legs,  and  the  fnow-bird,  whofe  note  is  as 
plcafing  as  that  of  the  bullfinch  or  nightingale. 

This  feafon  was  the  fineft  ever  remembered  in  thofe  high 
latitudes,  and  we  had  almoil  conftant  fine  weather.  As  we 
had  room  yet  on  board,  and  the  feafon  was  not  too  far  ad- 
vanced, in  hopes  of  killing  a  fifii  or  two  more,  we  left  Mag- 
dalena  Bay  and  fleered  north,  ^^'hen  we  arrived  in  80°  we 
found  a  perfe6lly  clear  ocean  free  from  ice,  but.faw  no 
whales. 

We  continued  pufliing  to  the  northward  with  finefoutherly 
breezes  and  mod  beautiful  weather,  and  could,  with  a  good 
telefcope,  difcover  no  ice  to  the  northward,  from  the  main- 
top-maft  head,  but  a  folid  continent  of  ice  eaft  and  weft  5  fo 
that  w^e  were  in  a  kind  of  channel  of  perhaps  three  or  four 
kagues  wide.  We  kept  pufliing  on,  the  captain  and  I  jok- 
ing together  about  pafling  through  the  pole. 

Both  Captain  Souter  and  myfelf  found  ourfelves  at  length 
fomc  minutes  north  of  83',  where  perhaps  no  man  beJore 
us  had  ever  been,  nor  fince.  -  The  high  fnowy  mountains  of 
North  Bank,  or  North  Foreland,  appeared  very  luminous,  and 
bore  fouth  on  the  compafs. 

We  had  a  ftrong  inclination  to  pufh  ftill  further  north; 
but  the  danger  of  the  eaft  and  weft  ice,  now  to  the  fouthward 
of  us  as  well  as  to  the  northward,  mo\  ing  and  lockii.g  us 
in,  in  which  cafe  we  muft  have  been  belet  and  inevitably 

Vol.  IV.  L  loft. 
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lort,  created  a  prudent  fear,  and  induced  the  mafter  to  put 
about  (hip  for  North  Foreland.  The  wind  fhifted  at  the 
fame  time  to  the  northward,  and  in  a  couple  of  days  we 
came  to  anchor  on  North  Bank,  calkd  Smeerenburg's  Har- 
bour. We  law  now  plenty  of  fin-fifh  or  finncrs,  white 
Avhales,  and  unicorns ;  which  is  a  fign  that  the  feafon  is  over 
for  killing  the  black  whale,  which  then  retires  to  the  north- 
ward. As  all  thefc  animals  are  well  known  and  defcribed, 
I  forbear  faying  any  thifvg  refpecling  them. 

One  of  our  men  having  been  at  the  habitation  of  the  Ruf- 
fians in  North  Bank  the  year  before,  and  a^uri-ng  us-  that  h* 
could  find  the  way  to  their  hut,  Captain  Souter,  a  man  of  an 
inquifitive  mind,  propofed  to  me  to  pay  them  a  vifit.  We 
took  ten  or  twelve  men  with  us,  a  compafs,  a  few  bottles  of 
wine,  bread,  cheefe.  Sec,  and  fome  good  trade-knives,  with 
a  fmall  keg  of  gunpowder,  to  make  a  prcfont  of  to  the  Ruf- 
fians. 

We  Janded  at  the  bottom  of  the  harbour  to-  the  eaft ward, 
where  we  found  a  larjje  valley,  fevcral  miles  m  breadth,  fur- 
rounded  with  imnicnfe  high  mountains,  moftly  covered  w['A\ 
fnow4  but  as  the  fun  had  melted  a  part,  the  brown  and 
black  rock  appeared,  and  rivulets  of  clear  water  ran  down, 
forming  little  waterfalls. 

The  ground  was  turf  and  clay,  and  not  bad  to  walk  on : 
we  had  feveral  fmall  rivulets  to  crofs,  uf  two  or  three  feet 
wide,  but  very  fliallow ;  near  them  we  found  fcurvy-grafs, 
watcr-creffes,  endive,  wild  celery,  and  a  few  fmall  flowers, 
and  faw  a  number  of  land  birds  flying  up  at  our  approach. 
We  crolfed  a  piece  of  ground  whv-re  the  Dutch  had  formerly 
buried  their  dead  :  three  or  ibup  of  the  coffins  were  open, 
with  human  Ikeletons  K'ing  in  them.  Some  infcrlptions 
on  boards,  of  which  above  twenty  were  ereftad  over  tlie 
graves,  had  the  years  1630,  1640,  &c.  affixed  to  them.  We 
alfo  faw  the  ruins  of  fome  brickwork,  which  had  been  a  fur- 
nace, as  the  Dutch  ufed  to  boil  their  oil  here  in  the  lafi^  cen- 
tury, and  for  that  reafon  called  it  Smeercnburg's  Haven,  .or 
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the  Harbour  of  the  Fat  Boroug-h.  We  had  above  fix  miles 
to  walk  to  the  northward,  and  were  very  much  fatigued  on 
account  of  the  unevennefs  of  the  ground  and  the  heat,  when 
we  difcoyered  the  hut  of  the  Ruffians  at  a  diftance.  They 
perceived  our  approach,  and  fent  two  or  three  people  to  meet 
and  welcome  us. 

The  common  men  made  a  ftrange  appearance ;  they 
looked  very  nmch  like  fome  Jews  in  Rag  Fair  or  Rofemary- 
Lane  :  they  wore  long  beards,  fur  caps  on  their  heads,  brown 
fheep-fkin  jackets  with  the  wool  outfide,  boots,  and  long 
knives  at  their  fides  by  way  of  hangers.  When  we  arrived 
at  the  hut,  we  were  prefented  to  the  caravelflc  or  commander, 
and  to  the  furgeon,  who  both  received  us  very  politelvj  and 
invited  us  into  the  houfe,  where  we  fat  down  to  reft  and  re- 
frefti  ourfelves.  Our  people  were  introduced  to  their  people 
in  an  outer  room,  and  were  entertained  with  meat  and 
brandy.  It  happened  fortunately  that  the  furgeon  was  a  Ger- 
man, a  native  of  Berlin,  of  the  name  of  Iderich  Pochenthal, 
confequently  I  could  converfe  with  him ;  and  we  both  a6led 
as  interpreters  between  his  and  our  commander. 

Captain  Souter  began  with  offering  to  the  Ruffian  com- 
mander, (who  was  alfq  dreffed  in  ^urs,  only  of  a  finer  fort, 
and  wore  his  beard  and  whifkers  like  the  common  men,) 
the  keg  of  gunpowder  and  half  a  dozen  of  good  table  knives 
and  forks :  the  Ruffian  captain  accepted  them  with  a  great 
deal  of  joy,  and  made  us  a  prefent  in  return,  confifi;ing  of 
half  a  dozen  of  white  fox  Ikins,  two  brown  loaves  of  rye 
bread,  fix  fmoked  rein-deer  tonoiies,  and  two  rib-pieces  of 
fmoked  deer,  for  which  we  kindly  thanked  him.  They 
turned  out  to  be  moft  excellent  eatinpr,  and  of  a  finer  flavour 
than  any  Englifh  fnaoked  tcn'j  lej,  or  hung  beef. 

We  placed  our  wine  on  the  table,  our  bread  and  cheefe, 
and  the  Ruffian  captain  ordered  boiled  fmoked  rein-de^ef 
tongues,  new  lye  bread,  and  good  brandy  and  water  to  be 
brought  in.  We  all  made  a  hearty,  fociable  meal;  the 
tongues,  and  the  rye  bread,  which  was  new  and  favory,  were 
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a  rarity  to  us;  the  Ruffian  officers  relifliecl  our  Chefhire  cheefc 
and  ffiip's  bifcuit  as  a  very  high  treat.  We  drank  the  Em- 
prefs  of  Ruff.a's  and  King  George's  heahh.  The  Ruffian 
commander  was  an  elderly  man,  of  very  agreeable  manners  y 
the  furgeon  extremely  fo,  and  very  intelligent. 

The  hut  coniifted  of  two  large  rooms,  each  about  30  feet 
fquare,  but  fo  low  that  I  touched  the  ceiling  with  my  fur 
cap.  In  the  middle  of  the  front-room  was  a  circular  erec- 
tion of  brick-work,  which  ferved  as  an  oven  to  bake  their 
bread,  and  bake  or  boil  their  meat,  and  at  the  fame  time 
performed  the  office  of  a  ftove  to  warm  the  room.  The  fuel 
employed  was  wood,  which  drives  on  ffiore  plentifully  in 
whole  trees  ftripped  of  their  branches.  A  chimney  carried 
the  fmoke  out  of  the  roof  of  the  hut ;  but  when  they  wiffied 
it,  they  could,  by  means  of  a  flue,  convey  thefmoke  into  the 
back  room  for  the  purpofe  of  fmoking  and  curing  their  rein- 
deer fleffi  and  tongues,  bears  hams,  &c.  Round  three  fides 
of  the  front  room  was  raifed  an  elevated  place  of  about  three 
feet  wide,  covered  with  white  bear  fkins,  which  ferved  for 
bedfteads.  The  captain's  bed-clothes  were  made  of  white 
fox  fkins  fewed  together;  the  furgeon's  was  the  fame:  the 
boatfwain,  cook,  carpenter,  and  the  men,  had  flieep-flcins. 
The  walls  infide  the  room  were  veiy  fmooth  and  white- 
waffied ;  and  the  ceiling  was  made  of  ftout  deal-boards, 
•plained  fmooth,  and  white-waffied. 

The  rooms  had  a  fufficient  number  of  fmall  glafs  windows,, 
of  about  two  feet  fquare,  to  affi:)rd  light:  the  floor  was 
hard  clay,  perfeilly  fmooth  :  the  whole  hut  was  nearly  60 
feet  in  length,  and  34  wide  outfide ;  and  was  eonftru<3:ed  of 
heavy  beams  cut  fquare,  of  about  twelve  inches  thick,  laid 
horizontally  one  upon  the  other,  joined  at  the  four  comers 
by  a  kind^  of  dove-tailing,  caulked  with  dry  mofs,  and  payed 
over  with  tar  and  pitch,  fo  that  not  a  breath  of  air  can  pene- 
trate :  the  roof  confifted  of  thin  ribs  laid  acrofs  the  beam- 
walls,  and  three-inch  deal  nailed  over  them,  fo  that  you 
could  walk  on  the  top  of  the  houfe:  the  roof  was  caulked  aixi 

tarred. 
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tarred,  and  perfcftly  tight.  This  is  the  manner  of  building 
houfes  in  the  country  in  Ruflia,  particularly  about  Archangel. 

The  furgeon  gave  me  the  following  account  of  this  Rufliaa 
colony  in  Smeerenburg's  Harbour : 

Some  aflbciated  merchants  at  Archangel  fit  out  a  crabbia, 
ov  veirel,  every  year,  of  about  100  tons,  vidth  a  commander, 
anate,  furgeon,  boatfwain,  carpenter,  cook,  and  about  fifteen 
hands,  well  provided  with  mulkets,  powder  and  fliot,  good 
large  knives,  and  all  kinds  of  utenfils  for  killing  whales, 
imicoms,  rein-deer,  bears,  and  foxes. 

With  a  fufficient  flock  of  rye-flour,  brandy,  clothing, 
fnow  flioes,  deal  boards,  carpenters  tools.  Sec.  this  veflel 
fails  every  year  in  the  month  of  May  from  Archangel,  goes 
round  the  North  Cape  of  Norway,  and  arrives  in  June  or 
July  at  Smeerenburg's  Flarbour,  where  the  new  colonv  is  left 
on  Ihore.  The  veiTel  (lays  two  or  three  weeks  in  the  har- 
bour to  refit,  and  carries  the  old  colony  with  their  caro-o 
(confining  of  whales'  blubber,  blades  or  fo  called  whalebone, 
white  bear  fkins,  white  fox  fkins,  eiderdown  and  feathers, 
unicorns'  trunks,  which  is  an  ivory  that  never  turns  yellow, 
and  fmoked  reLn-deers'  tongues,)  home  to  Archangel.  The 
colonilis  have  no  vvages,  but  receive  thoufandth  Ihares  for 
what  they  bring  home :  the  captain  has  fifty  (liares,  the  mate 
and  furgeon  thirty  each ;  the  carpenter,  boatfwain,  and  cook, 
ten  each ;  and  each  common  man  or  boy  has  one  iliare.  The 
furgeon  told  me  that  the  captain  had  above  1000  rubles  due 
to  him,  and  he  himfelf  about  600,  and  each  common  man 
perhaps  ^o  or  60  :  that  when  they  returned  fafe  home,  the 
common  men  would  be  able  to  live  a:  whole  year  upon  their 
money,  and  the  ofiiccrs  much  longer,  as  the  necefl"aries  of 
life  were  very  cheap  at  Archangel  j  and  for  the  Company  it 
had  hitherto  anfwered  extremely  well. 

He  told  me  this  was  his  fecond  trip,  fo  well  had  it  an- 
fwered hisexpeftations.  *'^ During  the  fo  called  long  nights,'* 
faid  he,  '*  it  fcldom  or  never  is  fo  dark  that  you  cannot  fee 
before  you,  nor  is  it  fo  dreadfully  cold  as  it  is  at  Peterfburg 
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every  winter.  When  a  fnow  ftorm  happens,  we  cannot  g« 
out  of  the  houfe ;  but  when  it  is  ferene,  and  no  wind,  it  is 
not  too  cold  to  go  out  and  walk  many  miles.  With  the 
moonlight,  the  uncommon  brilliancy  of  the  flars  in  thefe 
high  latitudes,  and  the  refleftion  of  the  northern  lights,  or 
aurora  borealis,  we  have  fo  much  light  that  we  can  fee  to 
read  a  book  or  to  write. 

*'  In  winter  time  the  black  whales  come  into  the  harbour 
and  play  clofe  within  (hore,  where  we  kill  now  and  then  one 
with  harpoons  fired  out  of  a  fwivel.  We  kill  white  bears, 
foxes,  rein-deer,  and  birds,  as  many  as  we  can  before  the 
night-feafon,  which  ♦ommences  in  September,  when  all  the 
land  animals  leave  us  and  walk  over  the  ice  into  Nova  Zem- 
bla  and  Siberia  :  the  land  birds  leave  us  in  the  fame  manner. 
Unicorns  we  alfo  kill  in  the  harbour,  for  the  fake  of  their  ivory 
trunks,  which  are  afterwards  fent  to  Germany  and  France." 
The  furgeon  and  I  had  a  race  on  fnow  (lioes,  which  are  a 
kind  of  fkates,  of  about  tvi'o  feet  in  length,  for  fkating  over 
the  fnow  and  ice.  As  I  was  in  former  years  a  good  fkater, 
I  could  ufe  them  as  well  as  he  did.  We  ran  fix  or  feven 
miles  with  them  in  an  hour  without  fatiguing  ourfelves : 
they  have  no  irons. 

Before  we  left  our  RuflTian  hoft,  he  informed  us,  that  a  few 
weeks  before  they  had,  coming  home  from  a  fliooting  party, 
found  an  Englifli  captain  and  nine  or  ten  men  ovcvhauling 
their  property  in  the  hut.  The  captain,  finding  that  his 
cheft  had  been  broke  open,  and  that  his  rubles  were  dimi- 
nilhed  confiderably,  reproached  the  Englifh  commander  with 
the  robbery,  and  a  battle  enfued.  "The  Englifh  fired  upon 
us,*'  faid  the  furgeon,  who  acted  all  along  as  interpreter, 
**  and  killed  one  of  our  men  on  the  fpot.  We  returned  the  fire 
and  vtounded  fome  of  his  men,  and  caufed  them  to  retreat 
precipitately.  When  the  Englifh  were  gone,  our  captain 
counted  his  rubles,  and  found  that  there  were  600  miflling." 
He  intended  to  fend  a  (latement  of  the  affair  to  the  Ruflian 

government. 
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A-ftcr  having  ftaid  above  twelve  hours  with  the  Ruffians, 
highly  entertained,  \vc  invited  them  to  come  to  fee  us  on 
board  and  took  our  leave,  returning  the  fame  way  by  the 
compafs,  and  arrived  fafe  on  board,  after  having  been  abfent 
almoft  eighteen  hours. 

We  now  prepared  for  the  voyage  home ;  and,  after  having 
filled  our  empty  calks  with  good  water  from  the  fliore,  and 
made  a  clear  Uiip,  we  fet  fail  with  a  fine  north-eafterly  breeze 
in  the  midrile  of  July  1780.  We  failed  again  through  a  great 
quantity  of  floating  ice,  and,  our  flfip  being  a  good  failer, 
pafled  feveral  full  (hips  bound  homewards. 

The  firft  pleafing  change  we  experienced  was  to  have  fome 
night,  and  to  be  obliged  to  light  a  candle  in  the  cabin.  O 
■what  a  luxur)' ! — When  you  have  no  darknefs  for  a  confider- 
ai)Je  time  (during  May,  June,  and  July),  light  becomes  te- 
dious at  laft ;  and  the  firft  time  you  fee  a  candle  burning  in 
the  cabin,  and  a  dark  night,  the  pleafure  is  indcfcribable. 
Before  we  came  into  this  more  fouthern  latitude,  I  ufcd  to 
obferve  the  fetting  of  the  fun,  refting,  as  it  were,  on  the  ho- 
rizon, appearing  of  a  very  large  fize,  furrounded  with  moft 
beautiful  and  glorious  colours  of  various  tints,  and  then  the 
rifing  of  it  fliortly  after  in  full  majeity.  Language  cannot 
convey  an  idea  of  the  fcene. 

We  came  to  anchor  at  Larwlck  towards  the  end  of  Julv, 
ami  were  received  in  the  kindeft  manner  by  Mr.  Innes  and 
all  our  friends  in  the  place. 

After  three  weeks  ftay  we  took  leave  of  our  Shetland 
friends,  and  failed  in  company  with  a  number  of  full  Ihips 
for  England.  When  we  came  on  the  coaft  of  Northumber- 
land and  Yorkfhire,  the  breeze  gnd  weather  being  favour- 
able, we  were  delighted  with  the  fmell  of  the  hay  from  the 
fhore,  and  the  fight  of  the  pretty  little  towns  and  villages 
built  on  the  fea-fidc,  and  refrefhed  with  excellent  frefh  cod 
and  haddock,  which  the  Yorkfhire  cobles  (3  kind  of  fiihing 
boats)  bring  on  board ;  in  return  for  which  they  prefer 
taking  a  piece  of  beef  or  pork  to  money :  they  bring  fome- 

L  4  times 
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times  eegs,  potatoes,  Sec.  We  had  an  luicoinmonly  plea- 
fant  vovage  home,  and  conftant  fine  weather,  accompanied 
with  northerly  breezes. 

We  arrived  about  the  latter  end  of  Auguft  fafe  in  Green- 
land Dock,  after  having  been  out  five  months. 

Captain  Souter  kept  an  excellent  table  in  the  cabin,  and 
a  conftant  fire  in  the  ftove :  his  ftudy  was  to  make  every 
perfon  on  board  comfortable.  In  the  fifteen  voyages  I  have 
been  to  fea,  T  have  only  twice  had  the  good  fortune  to  fail 
with  men  of  equal  worth  ;  Mr.  Charles  Patterfon  of  the  "Sea 
Horfe,  and  Mr.  William  Alder,  now  a  Lieutenant  in  the 
Britifti  Navv. 


VI.  An  Attempt  to  arrange  the  Crjjlah  of  Oxidated  Tin 
Cre^  accordi?ig  to  their fuppojed  Structure.  By  Mr.  Wil- 
liam Day,  Leicf/hr  Place.  Communicated  by  the  Author, 


JL  HE  cryftalllfations  of  oxidated  tin  ore  are  defcribed  by- 
Rome  de  rifle,  in  his  Criftallography,  to  be  of  the  oftacdral 
form  and  its  modifications;  the  ociaedra  having  ifofceles 
triangular  faces,  inclined  at  an  angle  of  45=  to  the  bafe  of 
each  pyramid ;  fo  tliat  the  junction  of  their  bafes  and  apices 
are  right  angles.  In  the  following  arrangement  the  ocla- 
edron  is  confidercd  as  the  primitive  form,  and  the  modifica- 
tions as  being  produced  by  an  accumulation,  on  its  faces,  of 
laminae  compofed  of  fimilar  minute  moleculse,  experiencing 
different  laws  of  decrement  on  their  fides  or  angles,  or  on 
both.  Thefe  laws  of  decrement  are  marked  with  the  figns  in- 
vented by  Ilauy,  of  which  an  account  has  been  given  in  the 
Phil.  Mag.  Vol.  II.  p.  398.  The  greater  part  of  thefe  forms 
having  been  very  accurately  defcribed  by  De  I'lfle,  all  that  is 
now  attempted  is  an  application  of  Hauy's  fyftem  to  the  ar- 
rangement of  this  part  of  a  private  cabinet  of  Englifh  mine- 
rals ;  nor  would  it  have  been  made  public  but  for  the  re- 
peated felicitations  of  feveral  friends. 

In 
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In  the  annexed  drawing  (fee  plate  III.)  all  the  plans,  and 
alio  the  figures  marked  i  a,  i  /',  and  i  c,  are  geometrical :  the 
ethers  are  drawings  from  models,  and  in  perfpeAivc  as  they 
appear  to  the  eye ;  but  all  of  them  placed  in  the  fame  rela- 
tive fituation  to  the  nucleus,  rig.  i.,  on  which  they  arefup- 
pofed  to  be  formed.  Mathematical  corre&iefs  is  not  at- 
tempted, nor  is  it  neceflary.  The  prifms  are  fhewn  with  the 
pyramid  on  one  end  only;  not  on  both,  as  in  De  I'lfle's  plates. 
Fig.  I,  a  perfpciitive  view  of  the  primitive  o6taedron  of  oxi- 
dated tin  ore.  i  ^,  a  front  geometrical  elevation,  with  the 
quantity  of  the  angles  marked  upon  them,  i  /•,  an  angular 
geometrical  elevation,  alfo  with  the  quantity  of  the  angles 
marked  upon  them,  i  c,  one  of  the  fliccs  of  the  o6laedron, 
fubdivided  to  fliew  the  fuppofed  arrangement  of  the  primi- 
tive molecula;  that  form  one  lamina.  The  dark  triangles  re- 
prefcnt  the  fpaces  they  occupy  refpectiveiy,  and  tlie  diffe- 
rence of  Ihading,  the  progrefs  of  diminution  by  a  fubtrac- 
tion  of  one  range  of  moleculie  on  the  edges  of  the  faces,  ac- 
cording to  the  third  law  of  decrement.  The  fu perior  angle 
A  of  this  face  is  70°,  the  two  inferior  angles  E,  E,  55"  each. 
The  letters  on  the  three  geometrical  figiires  mark  the  fame 
fituations  on  all  of  them,  and  are  thofe  employed  by  Hauy 
to  indicate  the  laws  of  decrement. 

As  Hauy's  fyjlem  has  been  given  in  the  Firft  Volume  of 
the  Philofophlcal  Magazine,  and  his  fgns  \\\  the  Second, 
little  more  is  required  here  but  to  give  the  lign  to  w  hich  the- 
Jlffures  belono;. 

I 

Firjl  Laiu  of  Dccreyncnt  D. 

To  this  law  belong  fig.  2,  3,  and  4.  Fig.  3  a,  without  the 
dotted  lines,  would  reprefent  a  plan  of  fig,  2.  That  portion  of 
fig.  2  cTy  included  between  the  dotted  lines  bb,  bb^  reprefents 
a  plan  of  fig.  3.  The  plan  of  fig.  4  is  evident  from  the  figure. 

Sdccnd  Laiv  of  Decrement  '£'. 
Fig.  5  belongs  to  this  law :  fig.  2  «,  the  angles  bekig  takeii 
oft  at  the  dotted  lines,  reprefents  a  plan  of  it.     Fig.  6  is  a 
7  combination 
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combination  of  this  law  with  another  not  yet  determined, 

making  the  prifm  fixteen-fided  :   fig.  6  a  is  the  plan. 

Third  Law  of  Deer  tin  ent  B'  D  'B. 

Fig.  7  fhews  it  incomplete.  The  plan  is  (liewn,  fig.  22  a, 
including  the  dotted  lines.  Fig.  8,  the  completion  of  this 
law  :  8  ^  is  the  plan.  Fig.  22  is  an  irregular  formation,  by 
this  law  taking  place  unequally  :  22  a^  (without  the  portion 
expreflcd  by  the  dotted  lines,)  is  the  plan.  The  plans  of  two 
other  unequal  accumulations,  which  difguife  the  pyramid, 
are  fliewn  fig.  7  a:,  >]  h.  Fig.  21,  the  fame  as  fig.  8,  become 
euneiform  :    11  a,  the  plan. 

Fourth  Law  of  Decrement  A. 

I 

Fig.  9  fliews  the  combination  with  the  firft  law:  fig.  10,  the 
fame  with  the  third  law,  incomplete:  fig.  11,  the  lad  com- 
pleted: fig,  12,  the  combination  with  the  firft  and  fecond 
laws  :  this,  and  the  combination  with  the  firft  law  onlv,  are 
in  general  peculiar  to  Bohemian  and  Saxon  ores;  the  Englifli 
ores  exhibit  but  few  examples  of  them.  I  have  an  Englifli 
cryftal  fimilar  to  fig.  9,  and  it  is  the  only  one  I  have  feen. 
Fig.  13,  the  combination  with  the  fecond  and  third  law: 
fig.  13  a  is  the  plan. 

Fifth  Laiv  of  Decrement  *E*  D. 

I 

Fig.  14,  the  firft  indication  of  this  law,  in  combination 
with  the  third  law,  incomplete.  Fig.  15,  this  law  farther 
extended  in  the  fame  combination  :  15  a,  the  plan.  Fig.  16, 
a  further  exlenfion,  but  ftill  incomplete:  fig.  16 a^  the  plan. 
Fig.  17,  the  completion  of  this  decrement:  fig.  17^,  the  plan. 
Fig.  18,  the  combination  of  this  law,  when  arrived  at  the 
ftace  {hewn  in  fig.  16,  with  the  third  law.  Compare  fig.  15 
and  18.  Fig.  19  and  so  are  the  fame  as  fig.  j6,  with  fome 
irregularity  in  the  formation, 

Thefe  five  laws  of  decrement  embrace  all  the  varieties  of 
facets  I  have  yet  obferved  (except  thofe  mentioned  when 
(peaking  of  fig.  6)  i  and  by  combination,  in  different  ftages 

of 
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•f  each  refpeclively,  produce  a  great  variety  of  forms,  while 
other  varieties  arife  from  difference  in  colour  and  tranfpa- 
rcncy  to  which  all  thefe  cryftallifations  are  fubjccl. 

The  macles  of  De  I'lfle,  which  Hauy  has  called  be7nl- 
tropCy  or  half-turned,  may  be  added  as  a  fupplementary 
clafs.  Of  the  term  made,  De  I'lfle  gives  this  explanation: 
*'  When  in  any  cr^-ftal  whatever  one  or  more  re-entering 
or  internal  angles  are  obferved,  we  may  conclude  that  it  is 
not  a  fimple  cn-'ftal,  but  a  group  of  two  or  more ;  or  even 
two  turned  or  reverfed  moieties  of  the  fame  cr)'ftal."  De 
rifle  was  indebted  to  a  Mr.  Lermina  for  determining  the 
dire£lion  of  the  fetlion  which  produced  the  hemitrope  crvf- 
tals  of  tin,  which  he  has  fliewn  to  be  parallel  to  two  oppolite 
edges  of  the  0(5laedron,  Imagine  the  primitive  oclaedron  to 
be  divided  into  halves  by  a  plane  pafling  diagonally  through 
it,  from  the  centre  B,  fig.  24,  of  one  of  the  edges  of  the  fu- 
perior  pyramid,  to  the  centre  B  of  that  edge  of  the  inferior 
pyramid  which  is  diagonally  oppofite ;  the  plane  will  pafs 
through  two  oppofite  angles  FE  of  the  bafe,  dividing  on  each 
pyramid  two  adjoining  faces  into  four  fcalene  triangles,  and 
kaving  two  adjoining  faces  perfe6l,  but  reverfed  on  one  py- 
ramid in  refpeft  to  the  other.  The  plane  FBEB'  of  this 
fe£lion  is  a  rhomb  of  60"  and  120'. 

The  prifmatic  cryflals  appear  to  be  as  fufceptible  of  that 
fpecies  of  accumulation  which  produces  the  hemitrope  as  the 
o6laedron,  and  the  feclion  is  always  parallel  to  the  one  deter- 
mined above.  If  the  prifm  is  fliort,  and  terminated  by  two 
pyramids,  the  fe^tion  will  pafs  through  the  prifm  into  both 
pyramids,  and  be  irregularly  oftagon ;  but  if  the  prifm  is 
long  enough  to  permit  the  feclion  to  pafs  through  it  without 
encroaching  on  the  pyramids,  it  will  be  a  rhomb  of  jo^  and 
110°;  the  fame  as  the  fe6lion  of  the  primitive  oclaedron.  per- 
pendicular from  the  apex,  and  diagonally  acrofs  the  bafe. 

I  have  feme  cryftals  which  are  produced  bv  a  double  fec- 
tion,  and  both  ends  turned  on  the  middle  part ;  others  which 
appear  to  be  only  portions  taken  off  the  angles  at  the  junc- 

tioni 
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tions  of  the  pyramids  to  the  prifm,  and  reverfed  together  with- 
out ibe  iniermediate  part.  In  fact,  the  varieiies  appear  to 
be  alnioft  innunicrablc. 

After  I  had  made  the  above  arrangement,  I  received  the 
32d  Number  of  the  Journal  des  MineSj  from  which  I  beg 
leave  to  fubjoin  the  following  extracts  : 

"  The  primitive  form  of  the  cryftals  of  oxydated  tin  ap- 
peared to  me  to  be  that  of  a  cube  performing  the  function  of 
a  parallelopipedonj  fo  that  the  decrements  which  produce  the 
fecondary  forms  have,  in  regard  to  the  two  oppofite  faces  of 
the  cube,  which  muft  be  confidered  as  the  bafes,  an  action 
dilferent  from  that  which  takes  place  in  regard  to  the  other 
four  faces  that  reprefent  the  planes  of  the  prifm."   (p.  576.) 

'*  One  of  the  rareft  varieties  of  this  kind  is  that  reprefentcd 

fig.  7  *,  and  which  is  the  feventh  of  Rome  de  Lifle,  T.  III. 

p.  422.      We  give   it  the  name  of  dijliqu}  oxyd  of -tin; 

that  is  to  fav,   with  two  ranges  of  facets.     It  has  altogether 

thirty-lix  faces  ;  four  of  which  MM  are  vertical,   and  on 

each    fide  eight  inferior  oblique  z,  z ,    and  eight  fupcrior 

oblique  o,s.    If,  as  ufual,  we  denote  the  edges  of  the  bafe  of 

the  cubic  nucleus  by  B,  and  the  angles  by  A,  we  fnall  have, 

I 

as  the  indicating  fign  of  this  variety,  M  (AB-B')  B  A,  in 

which  the  intermediary  decrement  is  referred  to  the  facets 

%,  z',  the  decrement  B  to  the  facets  s  .s,  and  the  decrement 

a  ..... 

A  to  the  facets  0, 0.  The  following  is  the  mdication  of  the 
principal  angles:  incidence  of  M  to  jNI  90', of  2:  to  z  116°  20', 
of  2;  to  2'  158"  30',  of  ^  to  s  120'',  of  0  to^  150°.  Quantity 
of  the  angle  ?i  II B'' 4'."  {Sui/e  de  rExlrait  du  Tra'ite  de 
JM'uicralogie  de  C.  Hauy,  p.  578.) 

From  the  preceding  extrafts  it  appears  that  Hauv  has  fup- 
pofcd  the  cube  to  be  the  nucleus  or  primitive  form  of  the 
oxidated  tin  cr){lals.  I  have  again  carefully  examined  the 
cryllals  in  my  own  collection,  and,  according  to  the  indi- 

*  F'g-  23  is  a  tracing  from  Hauy's  iig.  7,  referred  10  here,  and  is  the 
fame  crjftal'as  reprerented  fig.  |S, 

cations 
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cations  obfervcd  on  them,  from  which  I  have  formed  my 
arrangement  agreeably  to  the  law  laid  down  by  Hauy  him- 
felf,  (fee  Phi],  Mag.  Vol.  I.  p.  292.)  I  fee  no  reafon  at 
prefent  why  I  Oiould  alter  it.  The  cryftals  of  oxidated  tin 
are  in  general  fo  hard  and  brittle  thai  I  have  not  been  able 
fo  feparate  the  laminae  ;  and  there  >s  nothing  to  guide  the 
obferver  but  the  direftion  of  the  ftriae  on  the  fecondarv  facets. 
Now  the  faces,  which  are  parallel  to  the  faces  of  the  oclaedroi> 
before  mentioned,  are  always  ver)'  brilliant ;  but  thofe  w  hicli 
are  on  a  plane  with  the  edges-  are  ftriated  parallel  to  thofe 
edges,  particularly  thofe  cryftals  which  fliew^  the  interme- 
diate ftages  of  the  third  law\  If  the  nucleus  were  a  cube, 
and  the  lamina  accumulated  on  it,  to  form  the  fecondary 
eryftals,  fliewed  their  dii-eclion  by  ftrias  on  the  new  facets, 
thofe  ftrix  would  be  in  a  direftio-n  quite  contrary  to  what 
are  fliewn-  on  thefe  cryftals  :  inftead  of  going  the  length  of 
the  new  facets  parallel  to  the  edges  of  the  oftaedron,  they 
would  crofs  the  facets  perpendicularly  to  their  prefent  direc- 
•tion,  and  it  would  be  impollible  for  the  eryftal  fig.  7  to 
take  the  form  of  tig.  8.  In  my  colle6lion  there  is  a  group- 
of  opaque  black  cryftals,  {hewing  all  the  variations  from  the 
primitive  prifmatic  eryftal  fig.  2,  to  the  completion  of  the 
third  law  of  decrement  fig.  8.  In  all  of  them  the  direftion  of 
the  ftrix  is  very  evident.  The  Saxon  and  Bohemian  ores  of 
tin  are  moft  common  in  the  cabinets  of  France  :  the  cryftals 
are  larger,  but  do  not  prefent  the  varieties  of  forms  that 
Engliili  ores  do ;  being  moftly  confined  to  the  oftaedron  and 
it»  hemiirope,  and  thofe  variations,  of  the  fourth  law  which 
approach  the  cube.  Had  Hauy  feen  a  greater  number  of 
the  varieties  of  the  Englifh  tin  ores,  I  think  he  would,  for  the 
primitive  form,  have  had  recovirfe  to  the  oclaedron,  which, 
by  a  very  ftmple  law  of  decrement,  produces  the  cube  and 
its  varieties  that  occriv  in  the  tin  cryftallifations. 

To  thefe  obfervations  may  be  added  De  I'Ifle's  defcriptiou 
of  the  fame  eryftal  that  Hauy  has  defcribed.  (above),  which 

I  find 
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1  find  to  agree  fo  well  with  what  I  have  obferved  in  nature, 
that  I  am  inclined  to  fuppofe  Hauy's  meafures  of  the  angles 
are  given  from  calculation,  afl'uming  the  cube  as  the  nucleus, 
and  not  from  meafurement  on  the  cryftal.  De  Tlfle's  de- 
fcription  is  as  follows  : 

''  It  is  a  blackifh  kind  of  tin  ore,  in  fmall  folitary  cryflals 
five  or  fix  lines  in  leno;th,  and  at  moll  three  in  breadth.  In 
the  variety  inqucftion,  one  of  the  extremities  of  the  re6tan- 
gular  tetraedral  prifm  tirll;  prefents  an  o6laedral  pyramid,  the 
planes  of  which  forming  with  the  prifm  an  angle  of  r55* 
are  irregular  pentagons,  having  one  of  their  angles  of  60*^, 
two  of  120*^,  one  of  110°,  and  the  mod  obtufe  of  130**. 
Thefe  pentagons  form  with  each  other  angles  of  110°  and 
J  60°.  The  pyramidal  form  thence  refulting  is  itfelf  termi- 
nated by  a  tetraedral  fummit  with  trapezoidal  planes  join- 
ing at  right  angles,  as  is  obferved  in  the  ifofceles  triangles  of 
the  third  variety  ;  but  this  fummit  becomes  oftaedral  by  the 
flight  truncature  of  its  edges,  from  which  refult  four  linear 
hexairons  that  form  bv  their  contaft  at  the  fummit  of  the 
pyramid  obtufe  angles  of  iio^.  The  planes  of  the  prifm, 
had  it  not  been  broken,  would  be  regular  hexagons,  and  the 
whole  cryftal  would  then  have  thirty-fix  facets."  De  I'lJIi'^i 
Crjjiallograph'u'y  Tom.  III.  p.  423. 

Having  faid  fo  much  refptifting  the  external  form,  a  few 
remarks  concerning  the  chemical  analyfis  of  tin  ores  cannot 
be  mifplaced  in  a  paper  like  the  prefent.  On  this  part  of  the 
fubjeft,  I  cannot  do  better  than  by  quoting  from  a  paper  of 
C.  Guyton,  formerly  and  better  known  here  by  the  name  of 
De  Morveau,  v.hofe  chemical  authority  ahvays  carries  great 
weight  with  it.  In  his  paper  entitled,  Ohfert'ations  on  the 
Acid  of  Tin,  and  an  Analyjis  of  its  Ores,  after  giving  the 
analyfes  of  the  brown  tin  ore  of  Schlackenwald,  as  pub- 
lifhed  by  Mr.  Klaproth,  which  he  verified  himfelf,  and 
found  to  contain,  tin  75,  iron  0-5,  filex  0-75,  and  oxygen 
23-75  =  100 ;  he  proceeds  to  give  a  rcafon  why  the  tin  cryf- 

tals 
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tals  are  fo  infoluble  in  acids,  and  combats  the  idea  of  Klap- 
roth,  that  it  arifcs  from  fuperfaturation  by  oxygen,  which  18 
diilipatetl  by  fluxing  the  ore  with  vegetable  alkali. 

"  I  believed  I  Lad  good  reafon,"  favs  he,  ''  to  doubt  that 
the  complete  oxygenation,  or  (if  the  term  be  preferred)  the 
fuperfaturation  by  oxygen,  w^as  the  true  caufe  of  its  infolii^ 
bility  in  the  muriatic  acid ;   becaufe  I  could  not,  at  any  one 
inftant  of  the  operation,  perceive  either  the  fubftance  that 
fliould  take  it  awav,  or  any  of  the  phenomena  that  would 
have  accompanied  its  difengagement.   That  I  might  with  th« 
greater  facility  obfer%-e  all  the  circum (lances,  I  operated  with 
a  fmall  platina  crucible  over  an  Argand's  lamp.     Fifty-five 
centigrammes  of  brown  cryftals  of  tin  were  reduced  to  a  fine 
powder,  and  mixed  with  fix  times  as  much  pot-afh  (purified 
by  alcohol,  and  dried) :  the  mixture  was  moiftened  with  a  few 
drops  of  water.     I  evaporated  it  firft  to  drvnefs,  and  then  to 
a  commencement  of  fufion.     After  the  firft  treatment,  hot 
water  poured  on  the  mafs  diffolved  more  than  half  the  mi- 
neral, which  was  then  firft  precipitated  from  it  by  muriatic 
acid,  and  afterwards  rediifolved  by  it  with  the  grcateft  faci-^ 
lity ;   and  the  precipitate  of  the  metalHc  oxydc,  reproduced 
by  adding  carbonat  of  pot-afli,  was  found,  as  ftated  by  Klap- 
roth,  complettlv  foluble  again  by  the  fgmc  acid.     After  hav- 
ing myfelf  witnefled  this  faft,   my  firft  doubt  on  the  direft 
caufe  of  the  infolubility  of  this  ore  was  rather  ftrengthened 
than  removed.     It  cannot  be  faid  that  the  cxcefs  of  oxygen 
efcaped  during  the  fufion  with  the  pot-afti ;  for  the  metal 
could  not  form  a  foluble  combination  with  alkali,  unlefs  it 
was  oxidated  in  the  hrgheft  degree;  or,  more  proper! v,  m 
the  ftate  of  an  acid,  fo  as  that  the  folution  filtered  from  tlie 
refidue  Ihould  be  a  true  ftannatc,  or  (if  the  term  be  pre- 
ferred) ftannite  of  tin  *. 

"  Now,  if  we  are  obliged  to  admit  that  all  the  oxygen  of 
the  ore  is  again  found  in  the  alkaline  folution,  it  cannot  be 
the  Ids  of  a  part  of  that  principle  that  renders  the  metal 

The  author  rauft  have  written  Stannite  of  pot-afli,     D, 

more 
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more  foluble  in  the  acid,  for  it  is  ftill  found  in  the  fame  (late 
of  Saturation :  befides,  it  does  not  exhibit  any  figns  of  the 
oxygenated  muriatic  acid  gas;  and  in  this  cafe  it  is  difficult 
to  conceive  why  there  fliould  not  rather  be  a  difengagement 
of  this  gas  at  tlie  time  of  digeflion  of  the  acid  on  the  ore,  as 
happens  with  the  oxydes  of  manganefe  and  lead. 

"  To  eftabliHi  this  point  of  theory  on  a  decifive  experi- 
ment, I  dilTolved  fix  grammes  of  tin  in  nitrous  acid,  which 
I  evaporated  feveral  times  to  drynefs,  adding  each  time  frefli 
acid.  I  think  it  cannot  be  doubted  that  in  this  ftate  the  tin 
had  taken  all  the  oxygen  it  was  capable  of  fixing ;  yet  the 
mafs  of  white  oxyd,  waflied  till  the  water  that  came  from  it 
did  not  in  the  lead  alter  vegetable  colours,  was  readily  dif- 
folved  in  muriatic  acid.  What  then  is  the  caufe  of  the  in- 
folubility  of  the  ore,  which  alfo  is  nothing  but  tin  and  oxy- 
gen, containing  hardly  O'O  i  of  extraneous  matter  ?  The  caufe 
can  only  be  found  in  the  ftate  of  aggregation  of  the  latter. 
This  affertlon  ought  not  to  excite  furprife,  for  hitherto  fuffi- 
clent  account  has  not  been  taken  of  this  power.  If  com- 
binations are  the  refult  of  affinity  or  eleclive  attraction,  this 
attraction  itfelf  is  nothing  but  a  power  which  may  be  ren- 
dered ineiFeftual  by  the  fum  of  the  forces  which  countera6t 
it.  Thefe  truths  furely  will  not  be  denied  by  Mr.  Klap- 
roth,  \\\vo  has  rendered  them  fo  palpable,  by  fhewing  us  that 
the  ruby,  thefapphire,  the  adamantine  fpar,  the  elements  of 
which  were  naturally  eafily  foluble,  refifted  the  ordinary 
means  of  analyfis  only  by  the  ftate  of  the  aggregation  of 
their  Integral  parts." 

De  rifle,  whofe  fccond  edition  was  publflied  in  1783,  con- 
jcftured  what  Guyton  here  advances  from  experiment.  His 
words  are  as  follow  : — "  I  cannot  agree  with  Mr.  Bergman, 
that  there  is  no  mineralizing  fubftance  in  the  crjftals  of  tin, 
becaufe,  in  default  of  fulphur  or  arfenlc,  we  ought  at  leaft  to 
find  the  acid  principle,  by  the  aid  of  which  the  metallic  earth 
of  tin  takes  a  conftant  and  determinate  cryflalline  form." 

VII.  On 
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VII.  Experiments  refpeEl'ing  the  Effe3s  of  Quickjilver  on 
Vegetable  Life.  By  VoN  Deimann,  Pa  ATS  Van 
Trostwtk  and  Lauwerenburgh  *. 
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rXPER.  I.  A  plant  of  the  fmall  garden  bean,  which 
had  grown  in  the  open  fields,  was  placed  in  water  clofe  to  a 
flalk  fillfd  with  quickfilver  one  inch  in  diameter,  and  the 
water  was  covered  by  a  bell  twelve  inches  in  height  and  fix 
in  diameter. 

II.  A  plant  of  curled  mint,  the  root  of  which  ftood  in 
water,  was  placed  with  quickfilver  under  a  bell  eight  inches 
in  height  and  four  and  a  half  in  diameter. 

III.  The  firlt  experiment  was  repeated,  with  this  varia- 
tion ;  that  the  bell,  infi:ead  of  ftanding  over  water,  was  placed 
on  a  difh,  and  fupported  by  pieces  of  cork. 

IV.  The  fame  experiment  as  the  fecond,  with  this  diflt- 
rcnce;   that  pieces  of  leaf  gold  were  fufpended  in  the  bell. 

V.  A  flafk  filled  with  quickfilver  was  placed  clofe  to  fome 
Voung  plants  of  the  fptraa  falic folia,  which  ftill  adhered  to 
the  parent  root,  and  the  wliole  was  covered  with  a  bell. 

VI.  The  fecond  experiment  was  repeated,  and  a  little  ful- 
phur  was  applied  to  the  interior  fides  of  the  bell. 

VII.  The  fecond  experiment  again  repeated,  with  this  dif- 
ference; that  the  quickfilver  was  covered  with  a  little  water. 

VIII.  A  plant  of  the  curled  mint  was  placed  in  a  bafon 
of  water  with  a  little  quickfilver,  in  fuch  a  manner  that  the 
roots  were  in  contail  with  the  metal. 

IX.  The  roots  of  a  bean  plant,  which  had  (hot  out  through 
holes  made  in  the  pot  in  which  it  had  been  reared,  were 
placed  in  a  flat  dilh  filled  v.ith  quickfilver. 

X.  Some  beans  were  planted  in  earth  mixed  with  quick- 
filver. 

XI.  A  plant  of  the  curled  mint  was  placed  in  a  bafon 
with  water,  and  red  oxyd  of  mercury  prepared  with  the 

*  From  Scherer's  Allgcfr.ein(s  Jvurnal  d^r  Cht'rie,  Vol.  I.  No-  6, 

Vol.  IV.  M  nitrous 
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nitrous  acid  which  had  been  waflicd  firil  with  an  alcalin* 
fokition  and  then  with  pure  water,  the  roots  being  immerfed 
in  the  oxyd. 

XII.  The  fame  as  the  fecond,  with  this  variation  ;  that 
inftead  of  quickiilver  the  oxyd  was  ufcd. 

XIII.  Beans  were  planted  in  a  mixture  of  earth  and  the 
red  oxyd  of  qulckfdver. 

Xl\\  The  fame  planted  in  earth  mixed  with  the  oxyd  of 
lead. 

XV.  Of  three  plants  of  the  curled  mint,  one  was  placed, 
in  the  fame  manner  as  in  the  nth  experiment,  in  a  phial, 
which  contained  water  and  the  oxyd  of  manganefe;  the  fecond 
in  another,  containing  water  and  the  oxyd  of  copper  j  and 
the  tliird  in  one  containing  water  and  the  oxyd  of  lead. 

The  leaves  and  ilems  In  the  experiments  i,  2,  3,  4,  and  5^, 
^'cre  on  the  third  day  covered  with  black  fpots ;  and  on  tlic 
fourth,  fifth,  and  at  mofl  the  fixth,  had  become  entirely 
black.  The  young  tree  in  the  jlh  experiment  could  not 
hold  out  the  whole  fummer,  thougli  it  Hood  connected  witli 
the  parent  plant.  The  plants  died  fo  completely  that  the 
leaves  frequently  dropped  off,  and  tlic  ftcm  funk  down  the 
Very  moment  the  bell  was  removed.  The  plants  in  the  6th 
experiment  remained  without  any  change,  w  iiich  Ihews  that 
fulphur  prevents  the  bad  efiecls  of  the  quickfilvcr.  In  the 
7th  experiment  the  effect  of  the  quickfuvcr  vs-as  deilroyed, 
on  account  of  the  v.ater  bv  v> hich  it  was  covered. 

The  experiments  8,  9,  and  10,  prove  that  the  quickiilver, 
when  mixed  with  earth  or  water,  or  when  it  Hands  In  contact 
witli  the  roots  of  plant.-,  is  in  no  manner  prejudicial  to  them. 

The  nth  experiment,  which  we  repeated  feveral  times, 
fliewed  us  that  the  oxyd  of  quiekfdver,  placed  in  contact 
•with  the  roots  of  a  plant.  Is  dcQructive  to  it.  This  oxyd, 
how  ever,  did  not  produce  the  fam.c  effeit  when  it  was  placed 
as  the  metallic  quickfilver,  near  to  the  plant  j  as  was  proved 
by  the  12th  experiment,  in  Vvhich  tlic  plant  did  not  expe- 
iience  the  ]ealt  change. 
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In  the  15th  experiment  the  plants  were  not  in  the  leaft 
aflecled  by  the  different  oxyds ;  which  proves  that  plants, 
like  animals,  fceiii  capable  of  being  accuftomed  to  thincrs 
j)ernici6iis  to  them,  provided  they  begin  at  infancy.  The 
beans  planted  in  earth  mixed  with  the  oxyd  of  quickfilver 
grew  up,  but  fo  weak  and  flunted  that  they  could  fcarcely 
be  known.  I'hofe,  howe\er,  v.hich  had  been  planted  at  the 
fame  time  as  the  former  in  a  mixture  of  earth  and  the  oxyd 
of  lead,  (liot  up  as  nfual,  and  exceeded  them  in  ftrength  and 
weiglu  m-orc  than  four  times. 

In  thefc  refearches  we  were  at  great  pains  to  make  fome 
comparative  experiments,  and  we  found  tliat  the  plants  in 
thofe  where  no  quickfilvcr  was  employed,  lived  a  conlider- 
able  time  in  a  ftate  of  perfetl  vegetation.  Thefe  refults  we 
give  merely  as  fatls,  without  attempting  at  prefent  to  ex- 
plain thenii  A  cohfidcrable  quantity  of  quickfilver  placed 
in  a  verv  confined  atmofphere  may  be  equally  pernicious  to 
animal  exiftence,  as  we  think  ourfelves  authorifed  to  infer 
from  feveral  experiments,  the  courfe  of  which  the  late  feafon 
of  the  year  obliged  us  to  fufpend,  and  from  which  it  appears 
that,  in  one  point  of  view,  things  hurtful  to  animals  are  hurt- 
ful alfo  to  plants. 

VIII.   Ohfcvjations  on  Animal  EAcSlricity ;  being  the  Suhjlana 
of  t'cuo  Letters  from  A.  Volt  A  to  ProfeiTor  Gren. 

[Concluded  from  Page  68.] 

i  HE  very  confiderable  difference  in  regard  to  the  quan- 
tity of  effect  in  the  before-mentioned  experiments  already 
iliews,  that  if  the  electric  ftream  excited  by  conta6t  is 
ftrongeft  towards  a  certain  metal,  when  that  metal  is  placed 
between  a  certain  fluid  on  the  one  fide,  and  another  fluid  on 
the  other,  there  are  other  fluids  which  produce  a  greater 
effect  with  another  kind  of  metal ;  fo  that  it  will  be  necef- 
faiy  to  difcover  by  experiment  the  particular  arrang-ement  of 
I\I  2  conductors 
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condu6lors  fuited  to  each  metal,  in  which  the  fluids  or  con* 
duclors  of  the  fecond  clafs  muft  be  difpofed  according  td 
their  aftivity.  I  have  paid  great  attention  to  this  circum- 
ftance,  and  have  formed  feveral  tables,  which  I  {liall  publifli 
as  foon  as  I  have  brought  them  to  perfeAion. 

I  fliail  here,  however,  only  obferve,  that  in  order  to  crafs, 
in  fome  manner,  the  innumerable  different  moift  condu6lors 
of  this  kind,  I  diftinguifli  them  into  aqueous,  fpiritous,  mu- 
cous, and  gelatinous,  faccharine,  faponaceous,  faline,  acid, 
alcaline,  and  fulphurous  (livers  of  fvilphur)  liquids;  that  I 
make  fubdivifions  in  the  acids  down  to  the  beft  known 
fimple  mineral  acids,  (as  I  find  in  this  refpeft  great  diffe- 
rence between  the  nitrous  and  the  muriatic  acids,)  compre- 
hending the  principal  vegetable  acids  and  the  acid  of  galls  j 
and  do  the  fame  in  regard  to  the  faline  fluids,  according  as 
they  are  folutions  of  neutral  falts,  earthy  falts,  and  particu- 
larly metallic  falts. 

When  it  can  be  determined  in  what  order  all  thefe  kind^ 
of  fluids  follow  each  other,  in  regard  to  the  power  in  quef- 
tion,  for  the  metal  A,  and  another  for  the  metal  B,  8cc.,  we- 
fliall  then  be  in  a  condition  to  determine  what  place  muft  be 
afligned  to  a  great  number  of  other  heterogeneous  fluids, 
whether  mineral,  vegetable,  or  animal,  which  belong  to  fe- 
veral of  the  above  claffes.  In  general,  the  order  for  the 
greater  part  of  the  metals  hitherto  obferved  is  as  follows  r 
ifl:,  pure  water ;  ad,  water  mixed  with  clay  or  chalk,  (which- 
fliews  a  pretty  different  effeft  when  the  before-mentioned  ex- 
periment is  made  with  two  glaffcs,  a  bow  of  tin  or  zinc,  and 
a  properly  prepared  frog,  which  has  a  fufficient  degree  of  vi- 
tality);  3d,  a  folution  of  fugar;  4th,  alcohol  j  5th,  milk;. 
6th,  mucilaginous  fluids;  7th,  animal  gelatinous  fluids; 
<5th,  wine;  9th,  vinegar,  and  other  vegetable  juices  and 
acids;  icth,  faliva;  nth,  mucus  of  the  nofe;  12th,  blood; 
13th,  brains;  14th,  folution  of  fait;  15th,  foap  fuds ;  i6th, 
chalk  water;  17th,  concentrated  mineral  acids;  i8th,  flirong 
alcalincleys;  19th,  akaline  fluids;  20th,  livers  of  fulphur. 

With. 


Volta  on  Animal  EleSirictly.  1 5^ 

■  With  fome  metals  there  is,  however,  a  confidcrable  deviation 
from  this  order,  in  regard  to  livers  of  fulphur,  alcaline  fluids, 
and  the  nitrous  and  faline  aeids. 

As  to  the- metals,  which  in  their  pofition  between  thefe 
different  fluids  are  more  or  lefs  proper  for  the  ele6lric  effeet 
in  queftion,  I  have  found  in  general  that  tin  exceeds  all 
others,  and  that  filver  is  the  worlt ;  except  when  one  of  the 
"fluids  betwixt  which  the  filver  is  placed  is  water,  or  any 
other  aqueous  conductor,  and  the  other  liver  of  fulphur  :  in 
this  cafe  filver  far  exceeds  zinc,  and  even  tin.  Iron  alfo 
produces  a  much  greater  effe<9;  than  any  other  metal,  when 
it  is  in  contact,  on  the  one  fide,  with  mere  water  or  an  aque- 
ous conductor,  and  on  the  other  with  the  nitrous  acid,  were 
it  even  only  a  drop.  The  excitement  occafioned  in  both 
cafes  is  wonderful ;  fince  it  exceeds,  as  I  have  already  re- 
marked, that  produced,  according  to  the  ufual  method,  by 
means  of  a  double  metallic  bow,  even  of  different  metals,  as 
zinc  and  filver,  applied  to  conduftors  of  the  fecond  clafs  of 
the  fame  kind.  It  is  fufficiently  flirong  and  powerful  to  pro- 
duce convulfive  movement  in  a  half-prepared  frog,  the  bowels 
of  which  have  not  been  taken  out,  when  one  of  the  two  moift 
condu(5lors  is  a  concentrated  alcaline  folution,  and  the  metal 
placed  between  them  is  zinc,  or  rather  tin.  With  other 
metals  and  other  fluids  you  can  feldom  produce  convulfions 
in  a  frog,  if  it  be  not  perfe£tly  prepared,  or  at  leafl;  em- 
bo  welled. 

The  reader  will  readily  perceive,  that  when  a  bow  of  one 
and  the  fame  metal  touches  with  both  its  ends  the  fame  kind 
of  ialine  water,  the  fame  acid,  the  fame  alcaline  fluid,  &c.  an 
electric  fl:ream  will  not  take  place,  as  happens  alfo  when  it 
touches  on  each  fide  merely  water:  in  that  cafe  two  oppofite 
a6lions  are  oppofed  to  each  other,  and  keep  each  other  in 
equilibrium.  That  thefe  contrary  powers,  however,  may  be 
in  perfect  equilibrium,  it  is  neceflary  that  the  fluids  applied  to 
both  ends  of  the  homogeneous  metalline  bow  be  exa»illy  of 
the  fame  kind  and  of  the  fame  flrength.    For  this  reafon  the 
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moft  careful  attention  and  a  certain  dexterity  are  required 
in  order  to  enlure  fuccefs  to  the  experiment,  which  I  have 
often  performed  to  the  great  aftonifhment  of  the  fpe6lators, 
and  \\'hich  any  cue  may  repeat  as  was  done  by  my  friend 
Humboldt.  That  philofopher  has  already  pubUlhed  fome  of 
the  moft  ftriking  and  decifive  of  theie  experiments  in  his  fe- 
cond  letter;  and  I  fhall  here  give  a  more  particular  account 
of  them. 

Having  placed  a  completely  or  only  half-prepared  frog  as 
"ufual  in  tv^o  glaffes  of  water,  take  a  very  clea|i  bqw  of  iih'cy 
(it  will  be  bed  when  it  has  been  walhed  with  water  from  the 
glaffes),  and  immcrfe  both  ends  of  it  at  once,  or  the  one  after 
the  other,  in  the  glafles,  no  agitation  of  the  frog  ^^  ill  be  oc- 
cafioned.  Repeat  the  experiment,  after  you  have  daubed  over 
one  end  of  the  bow  with  the  white  of  an  egg,  liquid  glue, 
faliva,  nmcus,  blood,  a  folution  of  tartar,  or  any  other  duid 
or  conducing  fubftance  fufBciently  different  from  pure  water. 
Firft,  immerfe  the  pure  end,  or  that  moiftened  merely  with 
water,  in  the  water  of  one  of  the  glaffes ;  and  afterwards  the 
other  end,  daubed  over  with  the  above  fubltances,  in  the 
water  of  the  other  glafs ;  you  will  then  infallibly  produce  a 
convulfive  movenient  in  the  frog,  and  feveral  times  in  fuc- 
celiion,  if  you  draw  out  the  bow  and  again  immerfe  it  until 
nothing  more  of  the  above  fubftances  is  left  adhering  to  the 
mctalj  or  until  the  metal,  with  its  ends  in  both  the  glaffes, 
touches  only  pure,  or  nearly  pure,  water.  Daub- both  the 
above  fubftances  uniformly  over  both  ends  of  the  bow,  and 
immerfe  them  at  the  fame  time  in  both  the  glaffes  of  water, 
and  no  convulfions  will  arife.  They  will  often  be  produced 
in  newly  prepared  and  highly  irritable  frogs,  when  the  faline 
fluid,  or,  in  general,  the  iubfiance  with  which  the  two  ends 
of  the  bow  are  daubed  over,  is  not  perfectly  the  fame,  or 
when  the  fubftance  at  the  one  end  is  more  diluted  than  at 
the  oiher.  Sec.  \Vafli  and  clean  carefully  the  one  end  of  the 
bow,  daub  over  the  other  more  or  Icfs,  and  convulfions  will 
be  again  produced  as  foon  as  the  circle  is  made  complete  by 

th^ 
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♦he  double  Immerfion  of  the  bow.     Clean  both  ends  com- 
f>letclv,  and  no  agnation  will  arife,  as  in  the  firfl  experiment. 

For  comparative  experiments  of  this  kind  I  would  recom- 
mend vifcous  fluids  or  fubflances  rather  than  faline,  becaufe 
the  latter  are  too  foon  dilfolved  in  the  water.  It  oftimes  hap- 
pens that  the  convulfions  of  the  frog,  when  it  is  completely 
prepared  and  highly  irritaljlc,  take  place,  though  both  ends 
of  the  metallic  bow  are  daubed  over  with  the  fame  kind  of 
faline  fluid.  The  caufe  of  this  is,  that  when  one  end  is  im- 
merfed  in  the  w^ater  after  the  other,  (and  it  may  be  eafily 
fecn  that  it  is  impoflible  to  do  fo  in  a  moment  with  fufficient 
accuracy,)  the  one  end  of  the  bow  lofes  a  portion  of  its  faline 
fubftance  fooner  than  the  other,  or  at  lead  the  adherino;  part 
is  more  diluted  by  the  water,  fo  that  the  fluid  with  which 
both  ends  have  been  daubed  over  is  no  longer  the  fame. 

For  thefe  experiments  I  would  alfo  recommend  filver,  as 
a  metal  whch  is  lefs  liable  than  others  to  be  attacked  and 
changed  by  faline  and  other  liquids.  Tin,  lead,  copper,  and 
in  particular  iron,  are  more  fufceptible  of  lafting  variations ; 
fo  that  bows  of  thefe  metals,  and  of  iron  above  all,  retain  for 
a  long  time  the  power  of  producing  convulfions  in  a  newlv 
prepared  and  highly  irritable  frog,  even  when  both  the  ends 
of  the  bow  are  immerfed  in  two  glafies  of  water,  although 
the  places  of  the  metal,  attacked  by  any  of  the  faline  fluids, 
have  been  carefully  Vvaflied  and  cleaned.  A  fuperiicial  alte- 
ration in  the  metal  is  fuflicient  to  produce  this  cliano'e,  as 
may  be  eafily  feen.  Thefe  variations  often  fliew  themfelvcs 
to  the  eye  by  a  yellow  blackifli  fpot,  8cc.  which  it  is  difticuk 
to  remove.  I  do  not  here  fpeak  of  lafting  variations,  that 
proceed  to  a  greater  depth,  which  can  be  produced  in  the 
end  of  the  metallic  bow,  and  particularly  in  iron,  when  its 
hardnefs  is  changed  ;  a  procefs  by  which  fuch  a  bow  can  be 
rendered  capable  of  producing  not  only  convulfions  in  frogs, 
but  alfo  a  particular  fenfation  on  the  tongue,  and  light  before 
the  eves,  if  both  its  ends,  made  perte(itly  clean,  are  only 
V)fOUii;ht  into  contact  with  pure  water.     Thefe,  and  many 
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other  experiments  of  the  Uke  kind,  form  the  chief  fubjeft  of 
my  firft  letter  to  the  Abbe  Vaflali,  Profeffor  of  Natural  Phi- 
lofophy  at  Turin,  written  in  the  beginning  of  the  year  1794, 
and  afterwards  publilhed  with  the  other  in  Brugnatelli's 
Journal. 

If  filver  be  lefs  expofed  to  be  attacked  by  faline  and  other 
fluids  (except  by  liver  of  fulphur,  which  inftantaneoufly 
renders  it  black);  if  it  be  lefs  fufceptible  of  conliderable  and 
lading  variations,  and  has  therefore  this  advantage  over  other 
metals,  that  it  is  liable  to  fewer  irregularities  j  tin,  on  ac- 
count of  its  greater  activity,  that  is,  the  ftrength  of  the  eifefts 
which  jt  produces  by  being  brought  into  contact  with  almoft 
all  moift  condu6lors,  as  I  have  already  obferved,  is  to  be 
preferred  to  filver,  and  in  a  certain  degree  to  all  other  metals. 
The  experiment  I  have  already  defcribed  with  a  tin  bafon 
filled  with  an  alcaline  fluid,  and  held  in  the  hands  moiftened 
with  water,  by  which  an  acid  fenfation  is  excited  on  the 
tongue  when  brought  into  contact  with  the  above  fluid,  is 
a  proof  of  it ;  for  it  would  be  vain  to  expe6t  a  like  effeft 
from  a  bafon  of  lead,  iron,  or  copper,  and  much  more  fa 
from  one  of  filver.  With  the  latter  it  would  be  obtained 
only  when  it  contained  liquid  liver  of  fulphur;  and  in  that 
cafe  the  acid  tafte  would  be  pretty  flrong. 

The  eleilric  fluid  is  excited  alfo  with  the  greatefl:  ftrength 
and  a6livity,  when  the  metal  is  tin,  between  water  and  a  faline 
fluid  :  but  it  will  be  excited  with  ftill  greater  energy  to  pro- 
duce an  acid  fenfation  on  the  tongue  when  the  tin  is  between 
water  and  an  infipid  mucilaginous  fluid ;  or  wheji  the  expe- 
riment is  made  with  a  tin  bafon  filled  with  a  folutionof  gum, 
liquid  glue,  white  of  an  egg,  8cc.  The  other  metals,  in  like 
circumft:ances,  produce  fome  effect,  but  much  weaker:  filver 
produces  the  vveakeft,  except  with  liver  of  fulphur,  as  I  have 
already  obfervedv 

A  like  experiment,  which  I  made  three  years  ago,  and 
exhibited  to  various  perfons,  not  with  two  different  fluids 
and  one  metal,  as  in  that  above  defcribed,  bul  contrariwifej, 

5  with 


Volfa  on  Animal  EleBrlclly,  i6i) 

TvUh  two  metals  of  a  different  kind  and  a  Huld,  is  already 
known.  I  took  a  bafon  of  tin  (one  of  zinc  is  better),  placed 
it  on  a  fdver  ftand,  and  filled  it  with  water.  When  any  of  the 
perfons  in  company  applied  tiie  tip  of  his  tongue  to  the  wa- 
ter, he  found  it  perfc^lly  taftelcfs  as  long  as  he  did  not  touch 
the  filver  ftand ;  but  as  foon  as  he  laid  hold  of  the  ftand,  and 
grafped  it  in  his  hands  well  moiftencd,  he  c\-perienced  on 
the  tongue  a  very  perceptible  and  pretty  ftrong  acid  tafte.  This 
experiment  will  fucceed,  though  the  eft'ecSl  is  proportionably 
weaker,  with  a  chain  of  feveral  perfons  who  hold  each  other's 
hands,  after  they  have  been  moiftened  with  water,  while  the 
firft  applies  the  tip  of  his  tongue  to  the  water  in  the  bafon, 
and  the  laft  lays  hold  wlth'^his  hands  of  the  ftlver  ftand. 

If  thefe  experiments,  in  regard  to  the  tafte  excited  on  the 
tongue  by  theaclion  of  two  diiferent  metals,  are  ftriking,  the 
others,  in  regard  to  the  tafte  excited,  modified  and  changed 
by  one  metal  between  two  different  fluids,  are  no  lefs  fo,  and 
they  are  alfo  newer.  They  are  ftill  interefting  on  this  ac- 
count, that  they  difcover  to  us  the  caufe  of  that  tafte  often 
perceived  in  water  and  other  liquids,  which  is  more  or  lefs 
confiderable  or  various  when  drunk  from  veffels  of  metal, 
and  particularly  of  tin.  When  the  outer  extremity  of  the 
veflel  is  applied  to  the  under  lip,  rendered  moift  by  the  faliva, 
and  the  tong-ue  is  extended  fo  as  to  be  in  contaft  with  the 
water,  beer,  wine,  &c.  in  the  veflel,  or  when  the  tongue  is 
bent  as  is  done  in  drinking,  is  there  not  then  a  complete  cir- 
cle, and  is  not  the  metal  between  two  more  or  lefs  different 
liquids,  that  is,  between  the  faliva  of  the  under  lip  and  the 
liquor  in  the  cup  or  veflel  ?  A  ftronger  or  weaker  eleftric 
Itream  muft  thereby  be  occafioned  according  as  the  fluids 
are  different — a  ftream  which  \\  ill  noi  fail  in  its  way  to 
afte6t  the  fenfible  oro-ans  of  the  toncrue  in  the  faid  circle. 

Befides  the  two  methods  already  confidered,  of  producing 
an  electric  current,  that  is,  by  means  of  one  or  more  moilt 
conduftors,  or  conduftors  of  the  fecond  clafs,  placed  be- 
tween two  dUTercnt  meti^ls  or  condudors  of  the  firft  clafs  j 

or 
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or  contrarlvvife  bv  means  of  a  conducl:or  ot  the  firfl  cTafs 
placed  between  two  of 'the  fecond  clafs,  alfo  different;  there 
is  ftill  a  third  method  of  c  .siting  the  ele6lric  fluid,  though  in 
Z  degree  fo  much  weaker  that  it  is  fcarcelv  capable  of  caufing 
convulfions  in  a  perfeclilv  prepared  frog,  in  which  there  Is 
(till  a  ftrong  degree  of  vitality.  This  new  method  confills  in 
forming  the  circle  cf  three  different  conduftors,  all  of  the 
iecond  clafs,  without  the  intervention  of  one  of  the  firft  or 
a  metal  one.  Some  think  they  iirid  in  this  method  a  ftrong 
objeftion  againft  my  pnncipie. 

Fig.  20.  reprefonts  this  third  method  compared  with  the 
other  two*.  In  the  experiments  of  Profeffor  Valli,  refpeft- 
ino-  which  fo  much  noife  has  been  made  without  anv  reafon, 
t  reprefents  the  kg  of  the  frog,  and  particularly  the  hard  ten- 
tiinous  part  of  the  Miif cuius  gajirocncmhcs  ;  m  the  rump  or 
the  muicles  of  the  back,  or  the  ifchi-Atic  nerves,  to  which  the 
faid  tendinous  parts  are  applied;  and  a  the  blood,  or  the  vif- 
cous  faponaceous  or  falhie  fluid,  applied  to  the  point  of 
contact. 

I  have  fully  defcribed  this  ncwmcihod,  where  no  metal  is 
tifed,  in  my  third  and  fourth  Iciter  to  Profeffor  \^affali,  writ- 
ten in  the  autumn  and  winter  of  the  year  1795.  I  have  there 
fliewn,  that  thefe  new  facl.-,  far  from  aheriug  my  ideas  and 
principles,  ferve  rather  to  eitablifh  them  ;  and  that  they  ren- 
tier more  general  the  principle  that  the  condv.ftors,  by  hete- 
rogeneous contact,  thai  is  of  two  diflercnt  from  each  other, 
become  exciters  of  ele<^triciiy,  and  confirm  the  beautiful  law 
arifmg  from  it,  that  to  produce  an  electric  ftrcam  the  cir- 
cle muft  neceffari'y  be  formed  of  three  different  conductors. 
You  now  fee  in  what  the  whole  fecret,  the  ^^  hole  magic  con- 
fills;  and  that  it  depends  not  merely  on  metals,  as  might 
have  been  believed,  but  on  all  the  different  conductors.  As 
lonfr  as  we  adhere  to  ihcfe  principles,  it  will  be  eafv  to  ex- 
plain all  the  before-mentioned  experiments  without  being 
peduced  to  the  ncccfiity  of  liaving  regourfe  to  any  imaginarjA 

*  See  Plate  J.  (in  the  preceding  Number.^ 

principle^ 
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principle,  or  any  peculiar  and  aftivc  elcii-tricity  of  the  organs, 
J>y  their  aflUlance  you  will  be  enabled  to  invent  new  experi- 
ments, and  to  tbretclj  the  remit  of  them,  as  I  have  feveral 
limes  done,  and  Hill  do  dailv.  If  you,  however,  abandon 
thefe  principles,  you  will  find  nothivig  but  uncertainty  and 
contradiclion,  and  the  whole  will  be  an  inexplicable 
problem. 


IX.   On  the  Method  of  maimfa&uring  Acctat  of  Copper,  Cry- 
Jlals  of  KemiSj  or  Crj^lallifed  fWdigri/'e.    J5j' J.  A.  Chap- 

TAL,* 

V^RYSTALS  of  Venus  were  for  a  long  time  manuFaclured 
in  Holland,  but  at  prefent  they  are  manufaftured  at  Mont- 
peilier,  with  a  degree  of  perfeclion  which  renders  them 
preferable  to  thofe  of  any  other  country.  The  procefs 
moft  generally  employed  confifts  in  diilolving  verdigrife  ia 
vinegar,  and  evaporating  the  folution  to  a  pellicle  to  obtain 
the  cryrtals.  The  vinegar  ufed  is  nothing  elfe  than  four 
*u'inaffe  (fpoilt  wine)  diftilled.  In  every  manufactory  there 
is  therefore  an  alembic^  in  which  this  weak  kind  of  vinegar 
is  continually  diftilled. 

This  diftilled  vinegfir  is  put  into  a  kettle,  where  it  is  boil- 
ed on  the  verdigrife.  After  faturation  the  folution  is  left  to 
clarify,  and  then  poured  into  another  kettle  of  copper,  where 
it  is  evaporated  to  a  pellicle.  Sticks  are  then  immerfed  into 
it,  and  bv  means  of  fome  pack-thread  are  tied  to  wooden 
bars  which  refl  on  the  edge  of  the  kettle.  Thefe  fticks  arc 
about  a  foot  long,  and  are  fpljt  crofs-wife  nearly  two  inches 
at  the  end,  fo  that  they  open  into  four  branches,  kept  at 
about  the  diftancc  of  an  inch  from  each  other  by  fmall  peers. 
The  cryllals  adhere  to  thefe  flicks,  and  cover  them  entirely, 
forming  themfelves  into  groups  or  cluflers,  which  prefent 
on  all  fides  perfeft  rhombs  of  a  very  lively  dark  blue  colour. 

•  from  the  Annates  deChlmie,  No,  75. 
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Each  clufler  weighs  from  five  to  fix  pounds.  Thefe  crjftals, 
when  broken,  exhibit  on  their  fra^lure  a  brilliant  agreeable 
green,  inclining  a  little  to  blue. 

Three  pounds  of  moift  verdigrife  are  neceflary  to  make  t 
pound  of  ciyftals.  The  indiffolved  refiduum  is  rejected  as 
ufelefs.  Analyfis,  however,  having  proved  to  me  that  a 
great  deal  of  copper  in  a  metallic  ftate,  or  weakly  oxydated, 
ftill  exifts  in  it,  I  difpofed  boards  in  the  form  of  a  ftage 
around  the  manufactory  of  C.  Durand,  and,  forming  ftrata 
of  about  two  inches  in  thicknefs  with  thefe  remains,  I  foon 
faw  them  covered  with  an  efflorefcence  of  verdig-rife.  I  took 
care  to  moiften  them  from  time  to  time  with  vinegar,  todif- 
folve  the  verdigrife  as  foon  as  a  fufficiently  ftrong  efflo- 
refcence was  formed,  and  they  were  again  difpofed  in  ftrata 
to  proceed  as  before,  in  order  that  I  might  derive  as  much 
advantage  from  the  reiiduum  as  I  fhould  find  convenient. 

There  are  fome  manufaciories  of  the  cryftals  of  Venus 
where  the  verdigrife  is  prepared  by  means  of  vinegar  diftilled 
according  to  the  method  followed  at  Grenoble,  which  is 
well  underftood.  All  the  operations  tend  to  the  fame  end, 
which  is  the  folution  of  the  copper  in  the  acetous  acid  ;  and 
the  purity  of  the  materials  renders  it  certain  that  there  will 
be  no  refiduum  or  lofs.  But  however  fimple  may  be  the 
procefs  for  manufafturing  cryftallifed  verdigrife,  the  high 
price  at  which  it  is  fold  makes  it  to  be  much  wiflied  that  it 
could  be  {lill  rendered  more  fo.  I  made  fome  experiments  for 
that  purpofe;  but  at  prefent  I  fhall  confine  myfelf  to  a  fiiort 
view  of  my  refults.  We  muft  fet  out  from  the  principle,  that 
the  acetous  acid  does  not  attack  copper  in  the  ftate  of  a  me- 
tal, and  that  it  cannot  efieft  a  folution  of  it  but  when  re- 
duced to  an  oxyd.  The  qucftion  then  will  be  to  difcover  the 
means  of  oxydating  it  in  an  economical  manner. 

ift,  I  expofed  the  plates  of  copper  to  the  gazeous  emana- 
tions of  the  oxygenated  muriatic  acid  in  large  glafs  receivers, 
conneiSled  together  in  the  manner  of  adoptors,  to  which  I 
6n,cd  a  retort  from  which  the  acid  wjs  difengaged. 

ad,  I  took 
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ad,  I  took  a  large  earthen  jar  of  Provence,  well  glazed, 
capable  of  containing  two  hundred  (French)  pints  of  water, 
buried  it  one  half  in  a  ftratum  of  very  warm  dung  in  full 
decompofition,  and  having  put  fome  manganefe  in  the  bot- 
tom of  it,  and  adapted  to  it  a  ftraight  glafs  tube  which 
reached  from  the  mouth  to  the  bottom,  I  filled  the  jar  with 
plates  of  copper  (lightly  rolled,  in  order  that  they  might  not 
touch  each  other  but  in  fome  points.  I  then  made  to  pafs 
into  the  bottom  of  the  jar,  by  means  of  the  tube,  the  necef- 
fary  quantity  of  the  muriatic  acid,  and  immediately  clofed 
the  upper  aperture  with  a  luted  covering.  Two  days  after 
thefe  plates  were  entirely  crufted  over  with  a  greenifli  oxyd, 
which  detached  itfelf  in  duft  and  in  fcales  :  I  feparated  of  it 
two  pounds  ten  ounces.  This  oxyd,  lefs  lively  than  that  of 
the  common  verdigrife,  is  foluble  in  vinegar :  and  this  me- 
thod may  then  be  employed,  with  fome  advantage,  to  form 
the  acetat  of  copper ;  but  it  cannot  fupply  the  place  of  the 
acetous  verdigrife  either  in  painting  or  dyeing. 

3d,  I  formed  fulphat  of  copper  by  pouring,  upon  plates  of 
copper  brought  to  a  red  heat  in  a  crucible,  about  a  third  in 
weight  of  pounded  fulphur.  This  fulphure,  exceedinglv  fri- 
able, pulverifed  and  expofed  to  a  pretty  violent  heat  for  four 
or  five  hours,  left  a  grey  powder,  ealily  attacked  by  the  ace- 
tous acid.  That  which  I  digefted  at  a  heat  above  a  gentle 
temperature,  gave,  by  evaporation,  a  confiderable  quantity 
of  very  blue  and  beautiful  cryftals  of  acetat  of  copper,  and  a 
ftratum  of  true  fulphat  of  copper  of  a  pale  blue  and  without 
cryftals. 

4th,  I  faturated  diftilled  acetous  acid  with  oxygenated 
muriatic  acid  gas.  This  acid,  digefted  cold  on  the  copper, 
diifolved  it  in  part ;  but  it  formed  a  beautiful  micaceous  fcaly 
white,  which  had  no  relation  with  the  acetat.  Copper  ex- 
pofed to  the  vapour  of  this  acetous  acid,  fiiturated  with  oxy- 
genated muriatic  acid  gas,  becomes  covered  with  very  bril- 
liant fmall  cryftals  of  a  bright-blue  colour,  fome  of  which 
are  tranfparent  and  white,    Thefe  cryftals  prefented  long 

fquare 
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fqnare  pyramiJs,  efflorefced  in  the  air,  and  had  none  of  the 

characters  of  the  acctat  of  copper. 

5th,  The  acetous  acid,  diftillcd  feveral  times  on  the  oxyd 
of  manganefe,  attacks  copper  and  diifolvcs  it,  hut  too  weakly 
and  in  too  fmall  quantity  for  me  to  recommend  this  method. 

6th,  The  acetite  of  lead  poured  upon  a  folution  of  the  fuU 
phat  of  copper  immediately  produces  a  dccompofition  from 
which  there  refults  i'ulphat  of  lead,  wliich  precipitates  itfelf 
in  a  little  time ;  and  acetat  of  copper,  which  remains  info- 
lution.  By  decanting  the  latter,  and  evaporating  it  to  a  pel^ 
licle  in  a  copper  kettle,  you  will  ohtain  beautiful  cryftals  of 
Venus.  If  you  wafh  well  the  fulphat  of  lead,  and  prepare 
it  to  be  employed  in  painting,  as  white  lead,  this  lall  procefs 
may  become  very  advantageous. 

Cryftallifed  verdigrife  is  in  great  requcft  for  painting  and 
varnifliing,  to  which  it  fupplies  lively  and  durable  colours, 
Chemifts  obtain  from  it  by  diftillation  that  acid,  the  fmell 
of  which  is  very  penetrating,  called  radical  'vinegar  and  alfor 
acetic  acid. 


X.  An  Altejnpt  to  determine  the  true  Torm  and  necejfary 
Angles  of  Weather  thai  ought  to  he  given  to  Vanes  of  a 
Vertical  IVindmill  as  they  recede  from  the  Centre,  left 
undetermined  hy  Mr.  Smcaton.  By  Richard  Hall 
GoWHR,  i«  the  Sea  Ser-vice  of  the  Honourahle  Eajl  Lidid 
Company  '^', 


o 


N  reading  Mr.  Smcaton's  Experiments  to  difcover  the 
proper  Conftruftion  of  Windmill  Vanes,  read  before  the 
Royal  Socie^ty  the  31ft  of  May  and  the  14th  of  June  1759, 
I  was  forry  to  find  that  millwrights  had  hitherto  been 
without  any  fixed  principle  wherewith  to  give  the  vanes  of 
vertical  windmills  their  proper  degree  of  weather. 

If  it  were  required  to  determine  by  calculation  the  number 

*  Communicated  by  the  Aiuho;-, 

Of 
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of  turns  tliat  would  be  made  in  a  given  time  by  a  ventilator 
in  a  window,  the  l!y  of  a  fmokc-jaek,  or  the  vanes  of  a  ver- 
tieal  windmill,  with  a  given  velocity  of  wind,  we  muft  con- 
fider  each  vane  as  a  fpiral  curve;  for  fuch  a  vane,  when 
ftruck  by  a  refifting  faiid,  mad  of  neceffity  pafs  through  a 
triangular  fpacc,  of  which  the  fpread  of  the  extremity  of  the 
vane  forms  the  bafe,  in  the  tune  that  the  wind  pafles  through 
the  depth  of  the  vane  :  therefore,  friclion  and  gravity  being 
out  of  the  qucftion,  a  fiy  of  one  vane  will  pafs  round  as  quick 
as  a  fly  with  any  greater  number. 

Home  years  back  I  made  a  number  of  ex'pcnments  upon 
fpiral  flics  moving  in  water,  to  prove  what  number  of  turns 
the  fpiral  would  a^nally  make  in  pafKng  through  a  certain 
fpace  in  the  dir-jction  of  its  axis  ;  and  I  can  with  confidence 
iflert,  that  (if  the  fpiral  he  nicely  made,  and  be  fuch  as  fliall 
be  generated  by  a  radius  moving  angular,  and  at  the  fam^ 
time  perpendicular  to  the  plane  of  its  angular  motion*)  the 
revolutions  it  will  nuxke  in  paffing  through  a  certain  fpace 
of  water  in  the  dircftion  of  its  axis,  'zuUl  advilt  of  calculatioji'^ 
but  that,  rf  tlic  flics  deviate  from  a  fpiral,  the  revolutions 
are  not  to  he  calcinated  iv'ith  exaSinefs,  being  ever  lefs  than 
the  perfeft  fpiral  will  perform.  Wind  is  a  fluid  in  fome  re- 
fpefts  flmilar  to  Vvatcr,  particularly  when  applied  to  the  prc- 
Jont  purpofi: ;  therefore,  vanes  which  are  to  be  turned  bv  its 
power,  ought  to  he  fb'irah,  for,  f '>^^h  ^^-'7  "^^''^^  cjcr  pcrfor7/t 

For  the  purpofc  of  elucidating,  in  the  mofi:  clear  and  Ample 
fuanner,  the  truth  of  the  principle  afi'erted,  I  caufed  a  vane, 
or  fly,  to  be  made.  This  vjne  is  rcprefented  by  fi^.  i,  pi.  IV. 
The  vane  moves  round  upon  the  pillar  AB,  which  is  fixed 
upright  in  a  f^and.  The  part  of  the  pillar  above  the  fly  is. 
fquare;  this  carries  the  brafs  arm  CG,  which  maybe  moved 
up  and  down  the  pillar,   parallel  to  itfelf,  without  revolving, 

*  This  conftruftibn  miglu  he  ctherwife  erprelTed,  thus:  A  fpiral  ge- 
ncr.-^.reci  by  the  circular  mction  of  a  radius,  and  of  a  line  movie?  itt  right 
gn;r!es,  to  the  plai;e  of  the  ciicular  inutic". 

6  To 
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To  this  arm  is  fixed  the  ftraight  wires  1,2,3, 4^  5?  ^?  7?  ^"^hicli 
are  intended  to  reprefent  the  wind,  moving  parallel,  to  ftrike 
the  vanes.  To  prove  the  truth  of  the  pi  laciple,  lift  the  arm 
up  (as  in  fig.  i,)  till  the  points  of  the  wires  are  as  high  as 
the  upper  edge  of  t1ie  vanes,  and  bring  the  upper  edge  of 
either  vane  immediately  under  the  points ;  then,  by  gently 
preffing  the  arm  down,  (as  fliewn  by  fig.  2,)  it  will  be  ob- 
ferved  that  the  vane  is  turned  by  all  the  points  preffing  upon 
it  at  the  fame  t'lme^  till  they  pafs  beyond  its  lower  edge. 
Now,  were  the  vanes  any  other  than  fpirals,  this  could  not  be 
the  cafe ;  for,  bring  the  wires  to  the  plane  vane  AH  (fig.  3), 
(which  may  be  fet  to  any  angle),  and  by  preffing  the  arm  down 
as  before,  it  will  be  obferved  that,  as  the  vane  turns  round, 
the  points,  beginning  from  the  extremity,  are  quitted  by  the 
vane,  which  at  length  is  a6led  upon  by  the  point  next  the 
centre  only :  therefore  it  may  be  concluded,  that  the  wind 
would  not  continue  to  a6t  uniformly  on  any  fly  or  vane  which 
is  not  con{tru6ted  on  the  principles  of  a  fpiral. 

The  fpiral  vane  I,  fig.  i,  ends,  as  do  the  reft,  where  the 
angle  of  weather  (or  the  angle  which  the  vane  makes  with 
the  plane  of  its  circular  motion)  arrives  at  35",  as  this  ad^ 
mits  of  the  extremity  of  the  vane  being  ftruck  by  the  wind 
with  an  angle  of  54^;  which  angle,  it  is  demonftrated, 
uill  produce  the  greateft  lateral  prefllire.  The  fliortening 
of  the  vanes  of  windmill?  is  an  objeft  of  material  moment; 
yet  I  do  not  mean  to  ailert  that  the  angle  of  35  degrees  is 
the  beft  concluding  point,  fince,  if  more  power  be  wanted, 
the  length  of  the  vanes  muft  be  extended.  The  wood,  of 
which  I  formed  my  model,  is  preCrved  at  the  back  of  the 
vanes,  (fee  the  dotted  lines  fig.  i .)  merely  to  give  a  better  idea 
of  their  weather  as  they  recede  from  the  centre.  Though 
the  number  of  fpiral  vanes  fiiewn  are  fix,  yet  I  do  not  fay 
that  fix  are  fuperior  to  any  other  number  ;  it  being  prefumed 
that  more  vanes  on  this  principle  might  be  placed  v/ith  ad- 
v^antage,  provided  the  whole  area  of  the  circle  be  not  too  much 
crowded,  which  would  prevent  the  free  efcape  of  the  wind. 

The 
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The  length,  breadth,  and  angle  of  weather  at  the  extremity 
of  a  vane  being  given ;  to  determine  the  angles  of  weather  at 
different  diftanccs  from  the  centre. 

Let  AB,  fig.  4,  be  the  length  of  the  vane  ;  BC  its  breadth; 
and  BCD  the  angle  of  weather  at  the  extremity  of  the  vane, 
equal  to  20  degrees.  With  the  length  of  the  vane  AB^  and 
breadth  BC,  conftruft  the  ifofceles  triangle  ABC  :  from  the 
point  B  draw  BD  perpendicular  to  CB,  then  BD  is  the  proper 
depth  of  the  vane. 

Divide  the  line  AB  into  any  number  of  parts  (five,  for 
jnftanrce);  at  thofe  divifions  draw  the  lines  lE,  2F,  3G,  and 
4H,  parallel  to  the  line  BC ;  alfo,  from  the  points  of  divi- 
lion  I,  2,  3,  and  4,  draw  the  lines  il,  2K,  3L,  and  4M, 
perpendicular  to  lE,  2F,  3G,  &c.  all  of  them  equal  in 
length  to  BD.  Join  ET,  FK,  GL,  and  HM  :  then  the  angles 
lEl,  2FK,  3GL,  and  4HM,  are  the  angles  of  weather  at 
thofe  divifions  of  the  vane  j  and  if  the  triangles  be  conceived 
to  (land  perpendicular  with  the  plane  of  the  paper,  the 
angles  I,  K,  L,  M,  and  D,  becoming  the  vertical  ancrles, 
the  hypothenufe  of  thefe  triangles  v/ill  give  a  perfe6l  idea  of 
the  yveathering  of  the  vane  as  it  recedes  from  the  centre. 

On  the  fuppofition  that  fuch  a  vane  were  infinitely  ex- 
tended, let  us  confider  which  part  of  it  is  moft  applicable  to 
produce  power  with  fafety.  '1  he  part  of  the  vane  next  the 
centre,  till  it  lefTens  the  angle  of  weather  to  80  or  70  degrees, 
fuftains  but  little  lateral  preflure ;  and  when  the  weather 
arrives  at  lefs  than  20  or  10  degrees,  it  will  fuftain  no  more 
than  at  the  centre,  while,  in  the  former  cafe,  the  preflure 
tending  to  break  the  vanes  is  very  confiderable.  If  we  confult 
a  figure,  conftrudled  to  fliew  the  lateral  and  dire6l  preflure 
that  would  arife  from  fluids  ftriking  furfaces  with  different 
degrees  of  obliquity,  I  think  it  may  be  concluded,  that  the 
tart  of  the  vane  hetvucen  the  iveather  of  80  and  20  degrees^ 
will  produce  the  greatcj}  sffeS  initb  the  Icajl  danger. 
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XT.  On  the  Ajj'aj'ing  of  Iron  Ores  and  Iron  S'6nes  by  Tufiort, 
By  Mr.  D a v i d  M u  s  h et  o/"  ibc  Clyde  Ircn  IVorks.  Com- 
municated  by  the  Author. 

-/"IMONGST  the  numerous  and  varied  attainments  of 
human  genius,  the  refuhs  obtained  in  the  praftice  of  the 
art  of  fufion  are  not  the  lead  to  ftamp  the  induftry  of  man 
with  that  full  approbation  to  which  the  moft  ardent  perfe-  - 
verance  has  entitled  him.  Deftitute  of  the  knowledge  of 
principle,  and  labouring  under  the  moft  violent  prejudices, 
the  artift  has  in  all  ages  marked,  at  lengthened  intervals,,  the 
coincidence  of  caufe  with  effeft ;  upon  pi-ecedent  alone  he 
has  ventured  to  enlarg-e  his  operations,  and  ftake  his  fame 
arid  fortune.  To  this  chiefly  may  be  attributed  his  partial 
fuccefs ;  and  by  this  alone  can  we  account  for  the  exiftencc 
of  nianufa.6l;ares,  at  an  early  period  of  civilifation,  in  this 
and  in  other  countries.  Although  we  cannot  withhold  our 
applaufe  from  fuch  unremitting  induftr)-,  yet  the  deep-rooted 
prejudices  which  this  in)plieit  reverence  for  cuftom  has  fof- 
tered  are  much  to  be  regretted.  In  periods  remote  from  our 
time,  allowance  will  be  readily  granted  for  perfevering  in  a 
mode  of  praclice  in  which  others  had  been  comparatively 
fuccefsful ;  now,  however,  when  inveftigation  is  abroad,  the 
foundation  of  thefe  principles  ought  to  be  tried  by  experi- 
ment, as  the  only  ftandard  whereby  we  are  enabled  to  afcer- 
tain  truth  or  dtteft  error.  At  this  impartial  tribunal,  errors 
may  be  dete^led  wliich  corrode  the  vitals  of  our  manufaAo- 
yies;  and  truths  which  have  hitherto  flept,  mingled  in  the 
rubbiflx  of  unenlightened  tradition,  be  brought  to  full  view. 

In  our  manufactories,  the  juft  combination  of  art  with 
fcience  is  what  we  can  feklom  boaft-;  in  authors  the  fame 
happy  union  of  theory  and  praflLce  is  alfo  markedly  defi- 
cient,; and  we  have  conftantly  to  regret,  that  the  want  of 
liberality  m  the  individuals  of  the  one  clafs,  and  opportunity 
in  that  of  the  other,  prevent  us  from  feeling  the  happy  ef- 

fecls  of  tliis  fo  much  dciired  union. 

The- 
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The  |)rocers  of  depriving  ores  of  their  metal  by  fufion  in 
the  alfav-furnacej  and  that  part  particularly  relating  to  iron, 
which  I  mean  to  make  the  principal  fubjeft  of  this  paper, 
lead  me  more  immediately  to  make  thefe  obfervations.  Witll 
the  manufafturer,  in  general,  the  ufes  and  propriety  of  the 
afTay-fumace  are  feldom  admitted,  or,  at  beft,  are  reftrided  to 
fiich  narrow  limits  as  to  be  only  capable  of  afcertaining  the 
quantity  of  iron  contained  in  ore  or  iron-ftone.  The  che- 
mift,  on  the  other  hand,  intent  only  upon  effe6ling  his  ope- 
ration, and  of  giving  accuracy  ^o  the  refult,  confines  his  ob- 
fervations to  a  certain  chain  of  fcience,  and  feldom  or  never 
confiders  manufaftures  as  the  ultimate  and  happy  end  tov^'arda 
which  his  labours  fliould  be  dire6ted. 

With  whatever  deference  and  refpeft  we  look  up  to  the 
names  of  men  celebrated  for  their  indefatigable  zeal  and  in- 
duftry  in  the  caufe  of  fcience,  and  with  whatever  fatisfa61:ion 
We  red  upon  the  refult  of  their  labours  as  to  truth ;  yet,  in 
general,  the  practical  man  feels  diflatisficd  with  the  manner 
in  which  thofe  fubjeds  are  treated  which  come  more  imme- 
diately under  his  own  obfcrvation. 

It  is  I  fear  witii  fome  truth  that  this  charge  is  brought 
againll  that  part  of  the  arts  relative  to  the  allaying  of  iron 
ores.  We  never  find,  in  the  works  of  thofe  whofe  attention 
has  been  direcled  to  this  fubjeft,  that  the  leafl:  conneAed 
idea  ever  exiils  betwixt  the  aflay  and  the  blaft-furnace,  or 
that  the  agents  ufed  for  reduction  in  the  laboratory  can  in 
general  be  applied  to  works  in  the  large  way.  A  total  filence 
prevails  amongit  authors  of  tliis  clnfs,  as  to  the  various  qua- 
lities of  cmde  iron  which  certain  ores  and  certain  combina- 
tions of  fluxes  produce  :  all  ores,  however  various,  are  re- 
duced to  the  fame  complex  treatment,  and  the  operation  it* 
felf  mcafured  bv  minutes,  as  if  the  fufibility  of  all  the  widely 
differently-combined  ores  was  the  fame. 

The  celebrated  Bergman  even,  has  a  degree  of  complexity 
in  his  receipts  for  the  aflTaying  of  iron  ores,  that  feems  un- 

N  a  worthy  ^ 
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worthy  of  the  finiple  ck-mcnts  of  fcicnce.     The  followirig 
one  in  particular  fccnis  to  polTefs  an  air  of  incongruity  even 
in  the  [)roporti()n*,  onlv  C(]ualled  h\  the  oddity  of  the  aflcin-* 
V  blajre  of  mixtures  brought  forward  : 

"  loo  Grains  of  the  roafted  ore,   two  parts  of  the  black 
"^  flux,   (c(]ual  parts  of  borax  and  nitre,)  o-ne  part  of  tartar^ 
^'  one  of  fal-animoniac,  one  of  fandever,   half  of  (again) 
**  borax,  half  of  glafs,  one-fourth  of  clean  foot,  one-fourth 
*'  of  charcoal ;  the  whole  to  be  covered  with  common  fait.*' 
This-  motley  aflbciation  of  earths,  alkalies,  and  falts,  is  re- 
commended as  the  bcft  flux  for  all  iron  ores.     The  author 
however  fliews,  that  the  advantages  which  it  poflefles  are  not 
complete,  from  the  great  caution  prefcribed  in  the  mode  of 
conveying  the  neecflary  degree  of  heat ;  and  the  perfeftion 
of  the  operation  is  rendered  altogether  doubtful  by  theconfc- 
quences  which  the  ovcrfight  oi  •j.feiv  minutes  may  occaflon. 
It  cannot  be  weH  reconcikd  to  our  ideas  of  advancement 
in  any  aVt,  that  we  have  not  yet  difcovcred  a  method  of  ope- 
ration more  perfect  than  that  wherein  a  few  minutes  loft  or 
gained  (which  error  will  more  Mkeiy  take  place  from  the  in- 
equality of  heat,  than  the  reckoning  of  time,)  make  a  varia- 
tion from  truth  equal  to  i-5th  or  i-6th  of  the  whole.     The 
nianufafturer  would  be  in  a  lamentable  predicament  were 
he  thus  circumdanccd,  and  obliged,  by  fome  means  or  other, 
to  take  the  crude  iron  from  the  blaff-furnacc  immediately 
upon  being  feparatcd  from  the  ores,   Jefl  a  confiderable  por- 
tk)n  of  it  fliould  totally  difappear.    If  the  degree  of  heat  pro- 
duced from  a  fmith's  forge  was  at  all' times  the  feme,  though 
fiipplied  with  fuel  of  various  natures,  and  under  different 
chancres  of  temperature,   then  it  is  moft  probable  that,  by 
reckoning  Bergman's  time  to  a  minute,   a  button  of  iron, 
accurate  in  its  refults,  might  be  obtained  from  /owc?  ores  by 
the  flux  he  has  directed  to  be  ufed.     But  I  cannot  conceive 
that  this  fliould  be  an  univerfal  confcquence  :   far  lefs  can  I 
comprehend,  after  a  juft  feparation  has  been  effedted,  that 
9  fi^'<* 
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fivr  minutes  will  dcRroy  i-ioth  of  the  produce  of  metal, 
wliilc  the  hicuinbcnt  fluid  protefts  the  furiacc  of  the  metallic 
button  from  the  aclion  of  the  atniofphere. 

It  is  not,  however,  my  province  to  enter  into  a  minute 
examination  of  the  produ6ts  obtained  from  theufeoffuch 
vitreous  fluxes,  whicli  are  aKvavs  productive  of  the  moft  oxy- 
genated flatc  of  crude  iron  ;  and  the  accuracv  of  whofe  rc- 
fult.-,  under  a  flatc  of  fuch  high  oxygenation,  are  aKvavs  to 
be  fnfpeclcd.  I  have  frequently  proved  that,  in  uflng  them, 
♦he  affinity  of  the  metal  was  fo  great  to  oxygen,  that  a  fliofht 
ticrangement  of  the  crucible,  which  had  thrown  the  vitrid 
fluid  from  any  point  of  the  furfacc,  was  immediately  attended 
by  a  rapid  deflagration,  and  a  confiderable  portion  of  the 
iron  oxydatcd. 

I  fliall  chiefly  confine  myfclf  to  a  communication  of  thole 
faels,  which  I  have  repeatedly  confirmed,  with  a  view  of  ex- 
tending my  refults  and  obfervations  to  a  more  extenfive  fcale. 
I  have  conllantlv  confidered  the  allln'-furnace  as  capable  of 
affording  conclufions  applicable  to  the  operations  of  the 
Imelting-furnace,  and  that  change  or  innovation  fliould  al- 
ways have  the  concurring  teftimony  of  truth  to  back  them, 
though,  on  a  fmall  fcale,  before  they  be  rifqued  on  one  more 
momentous  or  extenfive.  Influenced  bv  fuch  motives,  I 
earlv  rejected,  as  totally  inapplicable  to  the  fcale  of  manu- 
faclure,  the  numerous  tribe  of  falts,  alkalies,  and  earths:- 
thefe,  in  the  application,  are  fubje6l  to  no  rule,  nor  guided 
by  any  immediate  objecl  of  general  utility,  but  are  as  arbi- 
trary as  their  authors  are  numerous.  On  the  contrar\^,  I 
have  diredled  my  endeavours  to  the  ufe  of  fuch  agents  as 
cfTeA  feparation  upon  the  large  fcale,  and  have  been  fortu- 
nate to  find  that  the  fame  lolvents,  when  properly  applied, 
are  productive  of  the  moft  perfect  and  finiflied  refults.  By 
the  fimple  application  of  lime  or  chalk,  in  various  propor- 
tions, as  a  calcareous  earth,  and  common  bottle  glafs,  in  the 
place  of  filex,  to  conftitute  fufibilitv,  I  have  been  able  to  pro- 
duce in  the  aflay-furnace  all  the  various  qualities  of  crude- 
N  3  iron. 
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iron,  as  to  ftrength  and  fufibility.     In  no  cafe  has  the  refult 
of  any  affay  been  confidered  perfe6l,  unlefs  the  vitrid  mafs 
found  upon  the  furface  of  the  metallic  button  exhibited  a 
degree  of  tranfparency  and  purity  of  colour  little  inferior  to 
flint  glafs,  or  flightly  darkened  by  a  faint  Ihade  of  azure.    In 
fuch  vitrifications,  purity  of  colour  is  the  I'ureft  proof  of  the 
non-exiftence  of  iron  in  the  Rate  of  a  fufed  oxyd  :  the  fame 
degree  of  pelluciditv  renders  it  eafy  to  detect  the  frnalleft  glo- 
bule of  metal  which  by  chance  may  have  been  fufpeaded 
during  fufion.     In  all  experiments  where  a  juft  aflbciation 
of  mixtures  has  been  prefent  to  produce  this  peculiar  fcoria, 
the  quality  of  the  iron  will  be  found  richly  car[)onated,  and 
the  button  poireffing  a  fmooth,  filvery,  greafy-fcel  furface.  On 
the  other  hand,  experience  has  repeatedly  flievvn,  that  when 
the  fcoria  obtained  in  aflaying  approached  not  to  the  co- 
lour and  purity  of  fine  glafs,  there  remained  a  portion  of  the 
iron  ftill  unrevived,  in  the  ftjie  of  a  fufed  oxyde,  conveying 
colour  and  opacity  to  the  mafs;  that  at  certain  degrees  of 
colour,  certain  degrees  of  opacity  exilted,  and  proportionate 
quantities  of  the   metal    remained  diftufgd   in  the  fcoria. 
When  the  colour  of  this  was  green,  the  quantity  of  metal 
united  was  fmall ;  but  as  the  green  deepened,  and  became 
aflbciated  with  light  browns,  the  quantity  of  unrevived  iron 
was  greater,  and  became  much  increafed  as  the  fcoria  af~ 
fumed  darker  browns,  or  became  totally  black  :  in  fuch  in- 
ftances  I  have  found  it  contain,  upon  being  re-affayed,  i%  per 
cent.     The  aflaying  of  iron  ores  is  fufceptible  of  another  ex- 
treme, by  which  experiment  is  equally  clogged,  and  wherein 
it  is  very  difficult  to  obtain  an  accurate  refult.     In  this  cafe 
no  perfect  button  of  metal  is  found,  but  the  portion  of  iron 
which  \ht  ore  contained  is  in  a  va(l  variety  of  various  fized 
globules  of  the  richeft  crude  iron,  interfperfcd  in,  or  covering 
the  furface  of  a  femi-vitrilled  opaque  mafs  of  fcoria,   of  a 
greylfli-blue,  mottled,  or  whitifti  colour.      The  caufes  of 
which,    and  their  ft  riot  analogy  to  fimilar  refults  in  the 
blaft-f^niace^  ihall  be  ray  chief  obje6t  to  explain. 
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In  a  fomier  paper  I  mentioned,  that  if  iron-flones  were 
fmclted  without  the  addition  of  any  other  fubftance,  the  pro- 
duA  in  iron  would  be  proportioned  to  the  quantity  of  Hnie 
contained  in  the  refpcftive  claifes.  We  fnall  fee  fi'oin  the 
following  experiments  how  far  this  is  confirmed  l)y  means 
of  the  aflay-furnace,  and  furnifti  to  ourfelves  one  important  * 
leflbn,  How  far  the  various  mixturts  of  ores  affedl  the  ope- 
ration of  fmelting? 

ift.  Into  a  crucible,  wnth  a  well- fitted  cover,  I  introduced 
875  grains  of  a  pulverifed  filiccous  iron-ftone  in  its  raw  Hate, 
and  applied  fuch  degree  of  heat  as  is  ufually  given  in  fuch 
operations.  In  twelve  minutes  I  found  that  the  iron-ftone 
was  in  pcrfe6t  fufion,  nmch  agitated,  and  emitting  large 
bubbles  of  ignited  gas  of  a  fiery  colour.  In  forty  minutes 
the  crucible  was  withdrawn ;  the  furface  of  the  vitrid  fluid 
ftill  continued  to  boil,  and  emit  bubbles,  though  in  lefs  quan- ' 
tity.  In  this  Hate  I  introduced  a  fmall  rod  through  th,e  fcoria, 
and  difcovered  the  furface  of  a  button  of  metal.  The  mo- 
ment it  came  into  contact  with  atmofpheric  air,  a  beautiful 
combuftion  took  place;  the  metal  rofe  in  a  fpiral  form" 
to  fupply  the  rapid  inflammation,  and  continued  till  the 
fcoria  (flill  in  ftifion)  clofed  over  the  furface  of  the  button. 
When  cold,  I  found  a  perfect  formed  button  of  extremely 
oxygenated  crude  iron,  which  weighed  219  grains;  a  pro- 
duce equal  to  25.1  per  cent,  from  the  raw  iron-fl:one.  The 
fcoria  obtained  was  of  a  Ihining  black  colour,  firm  and  pon- 
derous, and  weighed  402  grains ;  fo  that  the  lofs  in  volatile 
matter  was  254  grains,  equal  to  29  per  cent. 

Although  this  iron-ftone  was  filiceous,  yet  I  am  convinced 
the  lofs  of  volatile  matter  would  have  been  greater,  had  not 
nearly  one-half  of  the  whole  contents  of  iron  remained  in 
the  fcoria,  united  with  oxygen,  at  the  rate  of  35  ^tr  rtv//. 
I  found  the  produce  of  the  metallic  button  thus  obtained 
white  as  filver,  and  prefonting  imptrrfect  radii;  the  furface 
was  confiderably  oxydated,   efpecially  where  the  (ombuftion 

had  taken  «flect. 

N  4"  2d,  I 


184  ^«  the  AJfaying  of  Iran  Ores 

ad,  I  fabje£led  to  a  fimilar  treatment  875  grains  of  an  ar- 
gillaceous iron-ftone,  which  contained  a  ufual  proportion  of 
lime ;  the  fufion  of  this  powder  was  more  difficult  than  that  of 
the  former,  though  the  phenomena  exhibited  by  both  during 
reduftion  were  alike.  The  crucible  was  withdrawn  from  the 
furnace  in  forty  minutes  after  introdu6lion,  and  the  furface 
of  the  button  expofed  to  combuftion  as  before.  The  de- 
flagration differed  little  in  point  of  appearance  from  that 
efle6led  with  the  filiceous  iron-ftone :  the  button  of  crude 
iron  was  found  oxygenated,  and  weighed  349  grains;  a  pro- 
duce in  iron  from  the  raw  ftone  =  28.5  per  cent.:  the 
vitrid  mafs  was  found  to  weigh  354  grains  ;  the  lofs  of  vo- 
latile mixtures  was  therefore  372  grains,  or  31  per  cent. 
The  fra6lure  of  the  regiilus  now  obtained  was  ftill  white, 
though  not  allied  to  any  degree  of  cryftallifation,  and  its 
furface  fmoother  and  lefs  oxydated.  The  glafs  produced  in 
this  experiment  was  of  a  deep  brown  fhining  colour,  in  many 
places  porous,  and  enriched  with  fine  tints  of  colouring. 

•7^6,  The  fame  experiment  was  repeated  upon  875  grains 
of  a  fine  calcareous  iron-ftone.  The  fufion  of  this  required  a 
violent  heat  of  feventeen  minutes,  during  which  time  the 
difengagement  of  a  gafeous  fubftance  was  moft  evident ;  in 
other  refpe6ls  it  exhibited  the  fame  features,  when  in  fufion, 
as  the  two  former  :  the  degree  and  length  of  heat  conveyed 
was  nearly  the  fame ;  and  the  refult  obtained  was  a  button 
of  carbo-oxygenated  crude  iron  *  weighing  361  grains ;  a 

produce 

*  Although  in  this  experiment  a  true  carbonation  is  effefled  by  means 
of  the  presence  of  linrie  alone,  yet  experience  has  never  confirmed  this  in 
the  large  way  ;  nor  fliewn,  after  a  juft  proportion  of  materials  was  in  the 
furnace,  that  additional  lime  alone  conferred  any  additional  degree  of  car- 
bonati'jn.  The  widely  different  manner  in  which  the  heat  is  excited,  and 
the  fubftances  which  are  operated  upon  expofed  to  its  adtion,  may  account 
for  this  want  of  coincidence  of  effeft.  It  is  the  fame  principle  thtt 
C.  Clouct  has  lately  ingenioufly  applied  to  the  faiirication  ofcaft  fteel  from 
bar  iron.  To  the  decompofuion  of  the  carbonic  acid  alone,  I  attribute 
the  advantages  derived  from  the  ufe  of  lime  in  the  manufafturing  of  crude 

iron. 
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produce  m  iron  equal  to  30  percent,  from  the  rawiron-ftone ; 
f  ufed  earths,  now  reduced  to  an  opaque  brown  glafs  ftreaked 
with  white,  294  grains  :  lofs  in  volatile  mixtures  320 grains, 
or  36.5  per  cent. 

The, metallic  button  produced  in  this  operation  had  a 
fmooth  cryftallifcd  furface ;  and,  when  in  fufion,  combined 
lefs  readily  with  oxygen  offered  by  the  conta6l  of  atmo- 
fpheric  air,  than  did  the  former  two.  The  fra6lure  was  light 
grey,  with  a  regular  diilin^l  grain ;  the  mafs  of  fufed  earths 
were  difpofed  after  the  manner  of  a  cryfi^allifation,  in  radii, 
ihooting  from  the  circumference  of  a  minute  circle  to  the 
extremity  of  one  larger. 

From  thefe  experiments  it  is  obvious  that  reguli  of  crude 
iron  may  be  obtained  from  the  different  claiTesof  iron-ftones, 
of  a  refpeftable  produce,  without  any  addition  whatever; 
and  that  the  tendency  which  thefe  have  to  part  with  their 
iron  is  in  the  exaft  ratio  of  the  quantity  of  lime  prefent. 
The  following  ftatement  exhibits  the  difference  betwixt  the 
real  and  partial  aflay  of  the  foregoing  iron-ftones. 

The  filiceous  iron-ftonc,  properly  affayed,  yiel(?.eQ  34.5 
per  cent.,  but  by  fufion  per  Je  only  2^  ;  kaving  in  the  latter 
method  9.5  mixed  with  the  fcoria^  Argillaceous  ftone,  pro- 
perly aflayed,  gave  '^$.6,  by  fufion  per  fe  28.5  ;  leaving 
7.1  mixed  with  the  fcoria.  Calcareous  iron-fi:one,  properly 
aflayed,  yielded  33.7,  by  fufion  per  fe  ^O]  which  left  3.7 
mixed  with  the  fcoria. 

One  reafon  may  be  advanced  why  the  iron  produced  from 
the  calcareous  ftone  was  fo  much  more  in  proportion  than 
the  other. two  clafl'es :  both  the  filiceOus  and  argillaceous 
buttons,  when  deprived  of  their  fcoria,  dccompofed  atmo- 
fpheric  air  fo  rapidly  as  to  fuffer  a  little,  in  point  of  real 
metal,  from  the  combination  of  oxygen.  It  was  otherwife, 
however,  when  the  furface  of  the  calcareous  button  was  ex- 
pofcd :   the  affinity  of  the  oxygen  to  the  metal  being  lels 

iron.     I  have  for  the  laft  three  years  made  ufe  of  this  truth  with  the 
greatcfi.  advantage  in  lUe  alTayino;  of  ores  and  other  experiments. 

than 
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than  to  the  carbon  united  with  it,  carbonic  acid  was  form- 
ed. A  review  pf  thefe  experiments  leads  to  another  con- 
clufion,  that,  without  the  prefcnce  of  carbon,  either  in 
chemical  union  in  the  ore,  or  attracled  from- the  iofnited  eas 
by  the  particles  of  metal,  crude  iron  will  not  feparate  from 
the  ore  or  ftonc  ;  and  that,  in  proportion  as  the  metal  is  ex- 
pofed  to  inhale  this  principle^  its  produce  is  increafed  and  its 
*juaHty  improved. 

It  will  further  appear  obvious,  from  the  various  natures  of 
fcoriee  which  the  different  iron-ilones  afford  when  fufcd  per 
fey  that  there  exifts  a  want  of  mixture  in  molt  of  them  to 
fomi,  when  fufed,  a  fluid  fo  fufncienilv  divided  that  no  por- 
tion of  iron  may  be  retained,  either  in  a  metallic  ftate,  or  in 
that  of  an  oxyde.  This  deficiency  of  mixture  is  greateft  in 
the  filiceous  iron-ftones,  lefs  in  the  argillaceous,  and  leaft  of 
Jill  in  the  calcareous.  The  principle,  therefore,  I  proceeded 
upon  was,  to  afcertain  what  proportion  of  additional  mixture, 
and  of  what  nature,  was  neceifary  to  give  the  proper  equi- 
librium to  form  a  tranfparent  icoria.  \Mien  filex  predomi- 
nated, it  was  found  that  a  major  proportion  of  calcareous 
earth,  in  the  foivent  or  flux,  fupplied  the  natural  deficiency ; 
and  that  the  wh(4e  contents  in  iron  were  jufily  revived,  and 
fullv  faturated  with  carbon  :  when  at  any  time  it  was  wifhed 
lo  revive  the  metal,  contained  in  fuch  ores,  pofiefling  ftrcngth 
with  carbonation,  I  found  that  this  could  be  eafily  effected, 
in  all  proportions,  by  the  addition  of  calcareous  earth  with 
a  mixture  of  pure  clay.  In  ihort,  in  every  experiment  I  have 
made  with  ores,  the  various  natures  of  llme-ftoncs,  or  chalk, 
■with  certain  proportions  of  bottle  glafs,  have  been  found 
capable  of  reviving  the  iron  contained  in  all  the  ores  which 
have  come  under  mv  knowledge,  and  of  conferring  upon 
llieir  rcfpc6livc  pre  ducts  every  decree  of  Itrength  and  fufi- 
\jility  *.  In  order  to  form  an  accurate  judgment  of  the  ten- 
dency 

*   Although  I  have  frequently  had  occafion  to  mention  the  cotnbina- 
tcu  of  day  with  iioo-llwut,   as  th.;  mixture  wliUh  in  fiitlon  copveyec\ 

flitn^th 
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<3cnQ)'  which  individual  ores  have  to  afford  their  metal  car- 
bonated, poflefling  ftrength,  or  otherwife,  a  flux  of  a  me- 
dium proportion  ot  calcareous  earth  and  glafs  is  determined 
upon ;  fuch  as,  with  an  iron-ftone  of  that  genus,  would  af-< 
ford  fuper- carbonated  crude  iron.  Let  the  button  of  iron  fo 
obtained  be  the  ftandard  whereby  to  judge  of  fucceedin^ 
Irefults*;  and  let  all  the  ores  belonging  to  the  fame  mine,  or 
ufed  at  the  fame  work,  be  compared  with  it :  thefe  will  be 
found,  according  to  their  mixtures,  poflefling  different  de- 
grees of  carbonation  j  fome  of  them  white  in  the  fraclure, 
and  others  again  as  richly  carbonated  as  the  fl^andard  regu- 
lus ;  their  degrees  of  ftrength  alfo  approaching  or  receding 
from  the  ftandard  as  they  approximate  or  vary  from  the  na- 
ture and  proportion  of  its  original  mixture. 

To  complete  fuch  an  undertaking  with  accuracy,  requires 
a  minute  knowledge  of  the  operations  of  the  aflav-furnace, 
and  the  degree  of  heat  from  time  to  lime  excited:  the  quan- 
tity of  ore  in  fuch  a  chain  of  experiments  fliould  be  at  all 
times  the  fame,  and  the  requifite  heat  conveyed  and  com- 
pleted at  fimilar  ftages  of  fufion  and  of  feparation.     Stvicl 

ftrength  to  the  metal,  yet  I  have  not  ventured  a  conjefture  how  far  and 
in  what  manner  the  mechanical  ftru6ture  of  the  metal  is  altered  whea 
additional  ftrength  is  thus  obtained.  It  will  be  a  difficult  matter  to  de- 
cide, whether  it  is  derived  from  the  natural  infufibility  of  the  clay,  by 
preventing  feparation  for  a  longer  time,  and  new  modifying  the  ftrufture 
of  the  particles  of  metal;  or  whether  the  acquired  ftrength  is  entirely  owing 
to  the  molcculse  of  the  metal  becoming  more  flattened  and  tenacious  by  a 
varied  ftage  of  cryftallifation.  Moft  probably  it  is  owing  to  both  caufes, 
and  that  the  former  is  productive  of  the  latter ;  the  one  the  caufe,  3£d  the 
other  the  effect  accounted  for. 

We  find,  that  from  fiiiceous  iron-ftone,  which  is  fufed  with  the  grcp.teft 
facility,  iron  is  obtained  uncommonly  white  and  brittle  ;  and  again,  from 
pure  calcareous  iron-ftones,  which  are  ftill  more  difficult  to  reduce  than 
the  otlier  two  claffcs,  we  find  an  oppofiie  extreme  of  brittlenefs,  arifing  from 
an  extra  combination  of  carbon,  which  deftroys  the  continuity  of  the  par- 
teles  to  each  other.  Ciay  ftill  holds  the  medium  ;  and  its  addition  aloue 
f£|tort*  a  juft  tauiiibr.um,  cot  of  ftrength  only,  but  of  fufibility. 

5         accuracy 
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accurac}'  of  rcfult,  as  to  the  quantity  of  metnl,  will  not  al- 
ways be  obtained  ;  but  a  very  comprehenfive  knowledge  wilt 
be  formed  of  the  nature  of  the  earthy  mixtures,  and  the 
Itrength  and  fufibility  of  the  metal.  Once  in  the  pofTcffion 
of  thefe,  it  will  be  no  ditiiciilt  matter  to  fuperadd  a  portion 
of  earths  requifite  for  pevfeift  reduction.  In  two  fimple  ex- 
periments, therefore,  not  only  the  real  quantity  of  nietat  con- 
tained in  the  ore  is  obtained,  but  its  prcfuniptive  ftrength 
and  fufibility  developed  in  a  great  meafure  prior  to  its  appli- 
cation to  the  purpofes  of  the  bkft-fumace. 

In  order  to  facilitate  this  operation,  and  to  compare  the 
various  dcorecs  of  heat  in  wliich  different  experiments  are 
efFecled,  I  conftru^ed  a  pyrometer  upon  the  principle  of  the 
expanfion  of  metal  by  heat ;  a  reprefentation  of  which,  and 
a  defcriptron  of  its  ufe,  will  form  an  article  for  the  next 
Number  of  the  Philofophical  Magazine. 


Xn.  Agenda,  or  a  CoIlcil'io?i  of  Obferuations  and  Rcfearcbes 
the  Refults  of  lub'ich  may  ferve  as  the  Foundatmi  for  a 
Theory  of  the  Earth.     Bj  M.  De  Saussuhe, 
[Coininiied  from  page  71.] 

CHAP.    XVI I» 

Olfcrvatlons  fa  he  made  on  the  Rejnains  and  Vejliges  of  orga^ 
n'vzed  Bodies  found  in  the  Earth,  in  Mountains,  and  at 
their  Surface^ 

T 

1.  3l  heir  nature,  bulk,  and  quantity ;  the  extent,  deptft, 
and  other  dimenfions  of  the  ftrata  where  they  are  found  *. 

3..  Their  prefervation.  Whether  entire  or  broken,  decom>- 
|)ofed  or  not ;  {hells  with  their  pearly  covering  {nacre) ;  their 
colour  J  remains  or  traces  of  their  fifli,  or  their  fkin  if  there 
be  any.     To  deduce,  if  poffible,  from  thefe  data_,  fome  idea 

■^  1.  A.  If  formed  of  trees,  to  mark  down  the  dire£lion  of  the  ftrata  j 
and  whether  they  are  placed  horizontally,  «r  inclined  either  towards  the 
fummir  or  the  roots.    C» 
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•f  the  time  that  hasclapfed  fincc  tlK-fc  organifed  beings  were 
dcpofited  ill  the  bofoni  or  ?.t  the  furfacc  of  the  earlh. 

3.  The  nature  of  the  objects  by  which  they  arc  accom- 
panied ;  fuch  as  fand,  gravel,  flints :  w  hether  angular  or 
round ;  whether  there  are  found  in  tlicir  neighbourhood 
other  veftiges  of  organifed  bodies*. 

4.  Their  nature.  Whether  they  are  lying  in  their  natural 
pofition,  or  reverfed,  and  turned  upfide  down,  fo  as  to  afford 
.reafon  to  conclude  that  they  died  on  the  fpots  which  they 
now  occupy ;  or  whether  they  have  been  tranfported  thither 
by  fome  violent  and  irregular  movement :  whether,  for  ex- 
ample, the  (liells  have  the  fame  attitude  as  in  the  bofom  of 
the  fea,  the  univalves  on  their  mouth,  and  the  bivalves  on 
the  valve  that  is  leaft  convex. 

5.  Whether  they  are  in  families,  as  in  ftngnant  waters; 
•r,  on  the  contrar\',  thrown  together  in  an  irregular  manner. 

6.  Whether  all  thefe  circumftanccs  are  the  fame  through- 
out the  whole  extent  of  the  fame  bank ;  in  the  coniiy;uous 
banks  of  the  fame  lands,  and  the  lame  mountains,  and  m 
thofc  of  the  neighbourhood. 

7.  To  afcertain  whether  foffil  (liells  are  found  in  the  moll 
ancient  mountains,  and  not  in  thofe  of  a  more  recent  forma- 
tion; and  thus  to  rlafs,  if  poffible,  the  relative  ages  and 
epochs  of  the  apparition  of  the  different  fpecies, 

8.  To  compare  exactly  the  bones,  (hells,  and  foflil  plants 
with  the  living  plants  analogous  to  them ;   and  thus  to  af-   • 
certain  the  truth  of  the  affcrtion  of  Michaelis,  that  the  foflil     ' 
bones  of  quadrupeds    (fuch   as    the  elephant,    rhinoceros,    . 
oxen,  and  I^ags,)   have  not  an  exact  refemblance  to  thofe 
which  are  found  at  prefent  alive. 

9.  If  they  are  really  different,  to  determine  whether  thefe 
differences  are  not  varieties,  or  whether  they  chara<9;erife 
fpecies. 

10.  Whether,  on  the  other  hand,  their  identity  is  con- 

•  To  pay  particular  attention  to  thofe  of  fuch  orgr.uiled  bodies  as  may 
he  found  in  the  real  veins.     C. 

Srmecc 
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firmed  with  thofe  of  analoo-oiis  livino;  ones :  viz.  (o  afe6'r#' 
tain  whether  thefe  analogous  living  ones  are  found  at  prefent> 
or  have  been  found  within  the  memory  of  man,  in  thofc 
countries  which  contain  remains  of  them  ;  and  if  the  an-> 
fwer  is  negative,  to  difcovcr  the  fituation  and  diftance  of  the 
neareft  country  where  they  are  found. 

II.  If  no  analogous  ones  exift  alive  at  prefent  hut  in  cli-» 
mates  where  the  temperature  is  very  different,  to  afcertain 
whether  there  are  any  indications  of  their  having  formerly 
exifted,  and  of  their  having  been  conveyed  to  thofe  coun- 
tries where  remains  of  them  are  ftill  found ;  or  whether,  oH 
the  contrarj'^,  thefe  remains  feem  to  have  been  tranfported 
thither  by  currents^  tides,  or  any  other  great  movement  oC 
tlie  waters. 

13.  In  the  like  manner,  whether  there  are  found  in  the 
cold  countries  veltiges  of  the  produ6lions  of  warm  coun- 
tries ;  or  reciprocally,  whether  in  warm  countries  there  are 
found  veftiges  of  the  produftions  of  cold  countries. 

13.  Whether  foflil  wood,  or  other  veftiges  of  organifed 
bodies,  are  fituatcd  in  fuch  a  manner  as  to  indicate  that  there 
were  in  the  ancient  ocean  iflands  abounding  with  animals 
and  vegetables. 

14.  To  ftudy  with  care  the  immcnfe  accumulations  of 
bones  depofited  in  heaps  [nids)^  or  ftrata,  in  the  ifles  of 
Cherfo,  Ofero,  and  elfewhere. 

15.  To  examine  the  nature  of  the  caverns  which  contain 
them;  fuch  as  'Baumanrijhccle,  and  others*. 

16.  Whether  it  appears  that  thefe  caverns  were  the  volun* 
tary  retreats  of  thofe  animals  who  died  there  a  natural  death^ 
cr  whether  their  bodies  \\  ere  conveyed  thither  by  the  waters  f. 

[To  be  continued.] 

•  In  the  Harz,  ?ind  thofe  oFGailenreuih  in  Franconia.     C. 
f-  Or»  whether  thefe  bones  art.  found,  not  only  in  caverns,  but  alfo  in  the 
Arata  from  whkh  the  cavtrus  havs  been  formed.     C. 

XIII.  On 
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XITI.    On  the  Cure  of  Ptrforis  hlllen  hj  Snales  in  Indla^. 
^  John  Williams,  Efq. 

.1  HE  following  (latcment  of  fai5ls  relative  to  the  cure  of 
perfons  bitten  by  fnakes,  felccled  from  a  number  of  cafes 
which  have  come  within  my  own  knowledge,  require  no 
prefatory  introduftion,  as  it  points  out  the  means  of  obtain- 
ing the  greateft  felf-gratification  the  human  mind  is  capable 
of  experiencing,  That  of  the  prcfervation  of  the  life  of  a  fel- 
low-creature, and  fnatching  him  from  the  jaws  of  death,  bjf 
a  method  which  every  perfon  is  capable  of  availing  himfelf 
of.  Eau  de  Luce,  I  learn  from  many  communications  which 
I  have  received  from  diiferent  parts  of  the  country,  anfwers 
as  well  as  the  pure  cauftic  alkali  fpiiit;  and  though,  from 
its  having  fome  effential  oils  in  its  compofition,  it  may  not 
be  fo  powerful,  yet,  as  it  mufl  be  given  with  water,  it  only 
requires  to  increafe  the  dofe  in  proportion ;  2nd,  fo  long  as 
it  retains  its  milky  white  colour,  it  is  fufficiently  efficacious. 

From  the  efi'eclof  a  ligature  applied  between  the  part  bit- 
ten and  the  heart,  it  is  evident  that  the  poifon  ditfufes  itfelf 
over  the  body  by  the  returning  venous  blood  ;  deftroying 
the  irritability,  and  rendering  the  fyflem  paralytic.  It  is 
therefore  probable  that  the  volatile  cauftic  alkali,  in  refiflin  j 
the  difeafe  of  the  poifon,  does  not  act  fo  much  as  a  fpeciiic 
in  deftroying  its  quality,  as  bv  counterafting  the  effect  on 
the  fyftcm,  by  fiimulating  the  fibres,  and  prcferving  that  ir.-- 
ritabilitv  which  it  tends  lo  deftrov. 

Case  T.  In  the  month  of  Auguft  1780,  a  fervant  of  riiine 
was  bitten  in  the  heel,  as  he  fuppofed,  by  a  fnake ;  and  \n 
a  few  minutes  was  in  great  agony,  with  convulfions  aboiri 
the  throat  and  jaws,  and  continual  o-rindino:  of  the  teeth. 
Having  a  wifh  to  try  the  etfecls  of  volatile  alkali  in  fucit 
cafes,  I  gave  him  about  forty  drops  of  Eau  de  Luce  in  water. 
and  applied  fome  of  it  to  the  part  bitten.     The  dofe  wns  re<- 

*  From  the  Jfintjc  Rcftarch^s. 
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peated  every  eight  or  ten  minutes,  till  a  fmall  phialful  \va» 
expended  :  it  was  near  two  hours  before  it  could  be  faid  he 
was  out  of  danger.  A  numbnefs  and  pricking  fenfation  was 
perceived  extending  itfelf  up  to  the  knee,  where  a  hgature 
was  applied  To  tight  as  to  Hop  the  returning  venous  blood, 
which  feemingly  checked  the  progrefs  of  the  deleterious  poi- 
fon.  The  foot  and  leg,  up  to  where  the  ligature  was  made, 
were  ftiff  and  painful  for  fcvcral  days,  and,  which  appeared 
very  fingular,  were  covered  with  a  branny  fcale. 

The  above  was  the  firfl  cafe  in  which  I  tried  the  cffe6ls  of 
the  volatile  alkali,  and,  apprehending  that  the  eflential  oils 
in  the  conipofition  of  Eau  de  Luce,  though  made  of  the 
itiong  caullic  volatile  fpirit,  would  confiderably  diminifh  its 
powers,  I  was  induced,  the  next  opportunity  that  offered, 
to  try  the  effects  of  pure  volatile  caullic  alkali  fpirit,  and  ac- 
cordingly prepared  fame  from  quicklime  and  the  fal  ammo- 
niac of  this  country. 

II.  In  July  1782,  a  woman  of  the  Brahmen  caft,  who 
lived  in  my  neighbourhood  at  Chunar,  was  bitten  by  a  Co- 
bra de  Capello  between  the  thumb  and  fore- finger  of  her 
right  hand.  Prayers  and  fuperftitious  incantations  were 
praciiifed  by  the  Brahmens  about  her,  till  (he  became  fpeech- 
kls  and  convutfed,  with  locked  jaws,  and  a  prnfuie  difcharge 
of  faUva  runninji  from  her  moutii.  On  bc:a^  informed  of 
tlie  accident,  I  immediately  fent  a  fcrvant  with  a  bottle  of 
the  volatile  cauttic  alkali  fpirit,  of  which  he  poured  about  a 
tea-fpoonful,  mixed  with  water,  down  her  throat,  and  applied 
fbme  of  it  to  the  part  bitten.  The  dofe  was  repeated  a  few 
minutes  after,  when  (lie  was  evidently  belter,  and  in  about 
half  an  hour  was  perfeftly  recovered. 

This  accident  hapoened  in  a  fmall  hut,  where  I  faw  the 
liiake,  which  was  a  middle-fized  Cobra  de  Capello.  The 
Brahmens  would  not  allow  it  to  be  killed.  In  the  above 
cafe,  no  other  means  whatever  were  ufed  for  the  recoveiy  of 
the  p,itient  than  are  here  recited. 

III.  A  woman-fervant  in  the  family  of  a  gentleman  at 

Benares, 
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Benares,  was  bitten  in  the  foot  by  a  Cobra  de  Capello.  The 
gentleman  immediately  applied  to  me  for  feme  c-f  the  vola- 
tile cauftic  alkali,  which  I  fortunately  had  by  me.  I  gave 
her  about  fixty  drops  in  water,  and  aUb  applied  fome  of  it  to 
the  part  bitten.  In  about  feven  or  eight  minutes  after,  (he 
was  perfectly  recovered.  In  the  above  cafe  I  was  not  wit- 
nefs  to  the  deleterious  effeft  of  the  poifon  on  the  patient ; 
but  faw  the  fnake  after  it  was  killed. 

IV.  In  July  1784  the  v/ife  of  a  fervant  of  mine  was  bitten 
by  a  Cobra  de  Capello  on  the  outfide  of  the  little  toe  of  her 
light  foot.  In  a  few  minutes  fhe  became  convulfed,  parti- 
cularly about  the  jaws  and  throat,  with  a  continued  gnafli- 
ing  of  the  teeth.  She  at  firft  complained  of  a  numbnefs 
extending  from  the  wound  upvvards ;  but  no  ligature  was 
applied  to  the  limb.  About  fixty  drops  of  the  volatile  cauftic 
fpirit  were  given  to  her  in  vi-ater,  by  forcing  open  her  mouth, 
which  was  ftrongly  convulfed  :  in  about  feven  minutes  the 
dofe  was  repeated,  when  the  convulfions  left  her;  and  in 
three  more  flie  became  fenfible,  and  fpoke  to  thofe  who  at- 
tended her.  A  few  drops  of  the  fpirit  had  alfo  been  applied 
to  the  wound.  The  fnake  was  killed  and  brought  to  me, 
which  proved  to  be  a  Cobra  de  Capello. 

V.  As  it  is' generally  believed  that  the  venom  of  fnakes  is 
more  malignant  during  hot  dry  weather  than  at  anv  other 
feafon,  the  following  cafe,  which  occurred  in  the  monih  of 
July  1788,  when  the  weather  was  extremely  hot,  no  rain 
excepting  a  flight  fhowcr  having  fallen  for  many  months, 
may  not  be  unworthy  of  notice  : — 

A  fervant  belonging  to  an  officer  at  Juanpoor,  was  bitten 
by  a  fnake  on  the  leg,  about  two  inches  above  the  outer 
ancle.  As  the  accident  happened  in  the  evening,  he  could 
Hot  fee  what  fpecies  of  fnake  it  was.  He  immediately  tied 
a  ligature  above  the  part  bitten;  but  was  in  a  few  minutes 
in  fuch  exquifite  torture  from  pain,  which  extended  up  his 
body  and  to  his  head,  that  he  foon  became  dizzy  and  fenfe- 
lefs.     On  being  informed  of  the  accident,  I  fent  my  fervant 
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with  a  phial  of  the  volatile  cauflic  alkali,  who  found  him, 
when  he  arrived,  quite  torpid,  with  the  faliva  running  out  of 
his  mouth,  and  his  jaws  fo  faft  locked  as  to  render  it  ne- 
ceflary  to  ufe  an  inftrument  to  open  them  and  adminifler 
the  medicine.  About  forty  drops  of  the  volatile  cauftic  fpirit 
were  given  to  him  in  water,  and  applied  to  the  wound ;  and 
the  fame  dofe  repeated  a  few  minutes  after.  In  about  half 
an  hour  he  was  perfe6lly  recovered.  On  examining  the  part 
bitten,  I  could  difcover  the  marks  of  three  fangs ;  two  on 
one  fide,  and  one  on  the  other ;  and,  from  the  diflance  they 
were  afunder,  I  fliould  judge  it  a  large  fnake.  More  than 
ten  minutes  did  not  appear  to  have  elapfed  from  the  time  of 
his  being;  bitten  till  the  medicine  was  adminiftered.  The 
wounds  healed  immediately,  and  he  was  able  to  attend  to 
his  duty  the  next  day.  Though  the  fpecics  of  fnake  was  not 
afcertained,  yet  I  judge,  from  the  flow  of  faliva  from  the 
mouth,  convulfive  fpafms  of  the  jaws  and  throat,  as  well  as 
from  the  marks  of  three  fangs,  that  it  mufl  have  been  a 
Cobra  de  Capello;  and  though  I  have  met  with  five  and 
fix  fangs  of  different  fizes  in  fnakes  of  that  fpecies,  I  never 
obferved  the  marks  of  more  than  two  having  been  applied 
in  biting  in  any  other  cafe  which  came  within  my  know- 
ledge. 

VI.  In  September  1786  a  fervant  belonging  to  Captain 

S f  v^'ho  was  then  at  Benares,  was  bitten  in  the  leg  by 

a  large  Cobra  de  Capello.  He  faw  the  fnake  coming  to- 
wards him,  with  his  neck  fpread  out  in  a  very  tremendous 
manner,  and  endeavoured  to  avoid  him  ;  but,  before  he 
could  get  out  of  his  way,  the  fnake  feized  him  by  the  leg, 
and  fecured  his  hold  for  fonie  time,  as  if  he  had  not  beeiv 
able  to  extricate  his  teeth.  Application  was  immediately 
made  to  his  mafter  for  a  remedy,  who  fent  to  confult  me; 
but,  before  I  arrived,  had  given  him  a  quantity  of  fweet  oil, 
which  he  drank.  So-  foon  as  I  faw  him,  I  direfted  the  ufual 
dofe  of  volatile  caullic  alkali  to  be  given,  which  fortunately 
brought  a\\  ay  the  oil  from  his  flomach,  or  it  is  probable 

that 
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that  the  Simulating  efFeft  of  the  volatile  fpirit  would  have 
been  fo  much  blunted  by  it,  as  to  have  become  inefficacious: 
a  fecond  dofe  was  immediately  adminiftered,  and  fome  time 
after,  a  third.  The  man  recovered  in  the  courfe  of  a  few 
hours.  As  oil  is  frequently  adminiftered  as  a  remedy  in  the 
bite  of  fnakes,  I  think  it  neceffary  to  caution  againft  the 
ufe  of  it  with  the  volatile  alkali,  as  it  blunts  the  ftimulating 
quality  of  the  fpirit,  and  renders  it  ufelefs. 

Of  the  numerous  fpecies  of  fnakes  which  I  have  met  with, 
not  above  fix  were  provided  with  poifonous  fangs ;  though 
I  have  examined  many  which  have  been  confidered  by  the 
natives  as  dangerous,  without  being  able  to  difcover  any 
thing  noxious  in  them. 

The  following  is  an  inftance  of  the  deleterious  efFeft  of  the 
bite  of  a  fnake,  called  by  the  natives  Krait,  a  fpecies  of  the 
Boa,  which  I  have  frequently  met  with  in  this  part  of  the 
country : — 

VII.  On  the  i6th  September  1788  a  man  was  brought 
t'o  me  who  had  been  bitten  by  a  fnake,  with  the  marks  of 
two  fangs  on  two  of  his  toes ;  he  was  faid  to  have  been  bit- 
ten above  an  hour  before  I  faw  him  :  he  was  perfe6lly  fenfi- 
ble,  but  complained  of  great  pain  in  the  parts  bitten,  with 
an  unufual  languor.  I  immediately  gave  him  thirty  drops 
of  the  volatile  cauftic  alkali  fpirit  in  water,  and  applied  fome 
of  it  to  the  wounds.  In  a  few  minutes  he  became  eafier, 
and  in  about  half  an  hour  was  carried  away  by  his  friends, 
with  perfe(Sl  contldenoe  in  his  recovery,  without  having  taken 
a  fecond  dofe  of  the  medicine,  which  indeed  did  not  appear 
to  have  been  neceflary  ;  but  whether  from  the  effe£l  of  the 
bite  of  the  fnake,  or  the  motion  of  the  dooly  on  which  he 
was  carried,  I  know  not ;  but  he  became  fick  at  the  fto- 
mach,  threw  up  the  medicine,  and  died  in  about  a  quarter 
of  an  hour  after.  The  man  faid  that  the  fnake  came  up  to 
him  while  he  was  fitting  on  the  ground  j  and  that  he  put 
him  away  with  his  hand  once,  but  that  he  turned  about  and 
bit  him,  as  delcribed.    The  fnake  was  brought  to  me^,  which 
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I  examined :  it  was  about  two  feet  and  a  half  long,  of  a 
lightifli-brown  colour  on  the  back,  a  white  bellv,  and  annu- 
kted  from  end  to  end  with  208  abdominal  and  46  tail  fcuta* 
1  have  met  with  feveral  of  them  fi'om  thirteen  inches  to  near 
three  feet  in  length  :  it  had  two  poifonous  fangs  in  the  upper 
iaw,  which  lay  naked,  with  their  points  without  the  upper 
lip.  It  does  not  fpread  its  neck,  like  the  Cobra  de  Capello, 
when  enraged ;  but  is  very  a6live  and  quick  in  its  motion. 

I  have  feen  inflances  of  perfons  bitten  by  fnakes,  who 
have  been  fo  long  without  afliftance  that,  when  they  have- 
been  brought  to  me,  they  have  not  been  able  to  fwallow, 
from  convulfioris  of  the  throat  and  fauces,  which  is,  I  ob- 
ferve,  a  conftant  fymptom  of  the  bite  of  the  Cobra  de  Ca- 
pello :  and  indeed  I  have  had  many  perfons  brought  to  me 
who  had  been  dead  fome  time ;  but  never  knew  an  inftance 
of  the  volatile  cauftic  alkali  failing  in  its  efFe6k,  where  th& 
patient  has  been  able  to  fwallow  it. 

XI V^.    On  the  Metallic  Particles  contained  in  the  Afl:es  of 
Vegetables^     By  M.  De  la  Metherie  *.. 

X^  ROM  obfervations  which  have  been  made,  there  is  na 
reafon  to  doubt  that  Nature  never  produces  any  thing  nevit 
on  the  one  hand,  without  decompofing  fometbing  old  on  the 
other.  The  procefs  of  boiling  faltpetre,  explained  by  the. 
remarks  of  naturaUfts,  has  fliewn  that  earth,  freed  from 
all  falts  by  lixiviation,  as  foon  as  it  is  heaped  up  againft  new 
\f^alls  expofed  to  the  open  air,  becomes  again  impregnated' 
with  different  new  falts :  but  thefc,  however,  have  been 
formed  by  the  experiments  of  Lavoifier,  Thouvenel,  and 
myfelf,  through  the  effe6ts  of  various  artificial  kinds  of  air. 
The  greater  part  of  falts  are  produced  in  the  fame  manner 
itn  organifed  bodies ;  and  thus  plants  produce  vitriolated  tar- 
tar, fulphur,  nitre,  both  the  fixed  alkv->i(s,  and  perhaps  alfc^ 

•*  From  the  Journal  de  Poj^/iquCf  Vol.  XXIII. 
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Volatik,alkaIi.  The  animal  fluids  give  fever  faits,  (carbonat 
of  ammonia,)  fal- ammoniac,  nitre.  Sec.  Oils  both  fweet 
and  eficntial,  (limy  bodies,  and  extrafts  belong  cxclufively 
to  the  works  of  animated  Nature.  Even  the  different  kinds 
ofgafes  combined  with  each  other  .produce  new  kinds,  as 
may  be  feen  in  plants,  which  convert  foul  air  into  oxy- 
genated. Ought  not  the  other  fubflances  found  in  orga- 
iiifed  bodies  to  be  afcribed  to  the  like  works  of  Nature  ? 

Becher  and  Henkel  firft  fhewed  that  ail  vegetables  contain 
iron  and  gold,  and  lince  their  time  this  fafthas  been  placed 
beyond  any  doubt.  Many  chemifts,  particularly  Lauragais, 
JRouelle,  Darcet,  Sage,  Berthollet,  &c.  obtained  both  thefe 
^netals  from  plants  by  reducing  them  to  afhes  *.  Arc  thefe 
fubftances  contained  in  thofe  things  which  furnidi  nourifli- 
ment  to  plants,  or  arc  they  produced  by  vegetation  ?  This 
<]ueftion  can  be  applied  alfo  to  the  earth  contained  in  plants. 
Duck-weed  and  all  plants  of  this  kind  grow  in  the  purell 
V  ater,   and  we  dailv  fee  bulbous  plants  fhooting  up  in  it. 

Van  Helmont  relates,  that  he  planted  a  flioot  of  woad, 
weighing  fifiv  pounds,  in  a  hundred  pounds  of  earth.  He 
watered  it  with  diftilled  water,  and  in  five  years  it  weighed 
159  pounds  3  ounces :  the  earth  had  lofl  of  its  weight  only 
two  ounces.  Bonnet  and  Duhamel  reared  plants  in  the 
pureft  water,  and  they  grew  as  well  as  in  the  beil  foil.  It 
may  be  afked,  then,  if  particles  fufceptibie  of  being  attracted 
by  the  magnet  could  have  been  found  in  the  aflics  of  thefe 
plants,  as  \\ell  as  in  thofe  of  plants  that  grew  in  fields  or 
gardens  ? 

The  author  repeated  manv  of  thefe  experiments.  Ho 
calcined  a  part  of  various  feeds,  and  extraftcd  the  ferrugi- 
nous particles  from  them  by  means  of  a  magnet ;  the  other 
part  he  fullered  to  flioot,  and  to  grow  up  in  diftilled  water, 

*  Since  tlie  time  of  their  experiments  maiigancfe  has  been  found  dif- 
fufcd   throuijh   plants,  next  in   quaiitity  10  iron.     See  Scheeie's  Efiays» 
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Their  aflies  gave  a  much  greater  quantity  of  metallic  particlesi 
than  the  feeds,  and  produced  alfo  much  more  earth. 

As  Nature  produces,  in  plants,  falts,  oil,  and  (lime,  may 
{he  not,  in  like  manner,  produce  earth,  iron,  and  gold  in  a 
metallic  form  ?  and,  in  this  procefs,  may  {lie  not  employ 
water,  light,  and  different  kinds  of  gafes,  which  it  appears 
contribute  molt  to  the  formation  of  falts  and  oils  ?  In  this 
manner  metals  would  be  brought  very  near  to  faline  fub- 
ftances,  which  feveral  chemifts  have  already  fufpedled. 

XV.   Objervations  on  Native  Iron  found  in  Strawberries*. 
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T  appears  from  the  preceding  article  to  be  a  circumftance 
well  known  to  nataralifts,  that  in  the  afhes  of  plants  there 
are  a  great  many  particles  fufceptible  of  being  attracted  by 
the  magnet,  and  which  confequently  muft  be»of  the  nature 
of  iron ;  but  that  this  metal  has  been  found  in  plants  under 
its  original  metallic  form,  is  a  fa6l  known  only  to  a  few. 
Grains  of  gold,  however,  according  to  the  affertion  of  Becher, 
have  at  times  been  found  in  grapes,  and  threads  of  gold  have 
been  difcovered  in  the  roots  of  corn ;  tin  and  lead  in  the  in- 
terior parts  of  plants;  quickfilver  in  wood,  &c.:  but  it  has 
never  perhaps  been  thought  poflible  that  iron  (liould  be  found 
amidft  the  corroding  juices  of  a  plant,  becaufe  no  metal  is 
fo  eafily  decompofed  as  iron,  merely  by  the  moifture  of  the 
atmofphere,  acids,  and  the  like, 

A  certain  anonymous  friend  of  natural  hiftory  dined  with 
feveral  guefts  in  the  month  of  June  1781,  at  the  houfe  of 
his  fifter,  fituated  on  the  road  to  Peterfliof,  not  far  frorri 
Peterfburgh  :  after  dinner  fome  ilrawberries  were  placed  on 
the  table,  in  a  plate,  as  part  of  the  deffert  along  with  other 
kinds  of  fruit.  The  anonymous  perfon  ate  of  the  ftrawber- 
ries,  as  did  all  the  other  guefts,  without  perceiving  any  thing 

♦  From  the  'Journal  de  Pbyjique^  Nov.  17S3. 
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remarkable ;  but  one  of  the  company  at  lad  called  his  atten- 
tion to  fome  hard  black  grains  which  he  found  in  the  ber- 
ries he  had  eaten,  and  he  foon  obferved  that  grains  of  the 
like  kind  were  contained  in  thofe  which  he  was  eating  him  • 
felf.  He  did  not  imagine  that  thefe  grains  were  iron,  but 
he  however  wrapped  them  up  in  a  bit  of  paper  and  carried 
them  home  with  him,  in  order  that  he  might  examine  them 
with  more  attention.  He  accordingly  tried  them  by  a  mag- 
net, and  having  obfer\ed  that  they  were  attrafted  by  it,  he 
entertained  no  doubt  that  they  were  real  native  Iron.  It 
deferves  to  be  remarked,  that  the  perfon  to  whom  the  ano- 
nymous naturalift  was  indebted  for  this  difcovery,  and  whofe 
veracity  is  free  from  the  leaft  fufpicion,  aflerted  that  he  had 
often  before  found  like  particles  of  iron  in  the  ftravvberries 
which  he  ate  on  the  fame  farm.  Thefe  particles  were  of  va- 
rious forms  and  lizcs,  but  more  or  lefs  flatted.  Their  black 
colour  was  very  fimilar  to  that  of  ore  found  in  dirty  iron 
mineSj  only  that  it  was  much  paler. 

On  clofer  examination,  by  means  of  a  magnifyino-  glafs, 
thefe  bodies  appeared  to  be  fragments  broken  off  from  laro-er 
pieces  of  iron,  fo  that,  with  a  little  aflillance  from  the  ima- 
gination, traces  of  a  regular  fraolure  might  be  perceived  on 
them.  But  even,  whether  we  fuppofe  that  they  were  con- 
veyed into  the  fruit  as  bodies  before  in  a  ftate  of  exiftence, 
or  were  gradually  formed  in  the  interior  part  of  them,  the 
explanation  of  the  phenomenon  will  ftill  be  attended  with 
difficulty.  Their  flatted  form  feems  to  oppofe  the  idea  of 
their  having  been  produced  in  the  fruit ;  but  on  the  other, 
hand,  that  of  their  being  conveyed  into  the  fruit  with  the 
juices  through  the  fl;em,  appears  to  be  attended  with  much 
greater  difficulty.  The  uioll  Angular  circumfl:ance  is,  that 
fo  many  of  thefe  fruit  in  that  diftrift  fliould  have  been  fur- 
niflied  with  thefe  fmall  bodies,  and  that  they  fliould  have 
been  found  exactly  in  the  centre. 

Another  inftance  of  native  iron  being  found,  mentioned 
by  the  fame  anonymous  author,  is  perhaps  lefs  ftriking,  but 
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yet  vvorthv  of  attention.  In  the  neighbourhood  of  the  town 
of  Baturin  in  the  Ukraine,  there  are  a  number  of  pleafant 
little  hills  intcrfefted  by  various  ravines  formed  by  the  wa- 
ters. In  thefe  ravines  there  are  found  in  different  places 
white  globular  mailes  of  calcareous  ftone,  which  on  the  out- 
fide  bear  marks  as  if  they  had  been  rubbed  againfl  black 
Itones  ;  thefe  marks  do  not  go  deeper  than  the  furface,  and 
appear  to  be  the  work  of  fome  mineral  pigment.  The  fize 
of  tliefe  maffes  approaches  near  to  that  of  a  walnut :  it  is 
however  difficult  to  break  them ;  and  the  nearer  you  get  to 
the  nucleus,  which  is  diftinguifhed  frcm  the  external  cover- 
ing by  a  green  yellowiili  colour,  the  finer  and  harder  the 
grain  is  found.  The  middle  of  this  ftone  confifts  of  fcveral 
cells  feparated  from  each  other  by  partitions,  fome  of  which 
are  exceedingly  thin.  Thefe  ftone  maffes  may  be  confidered 
either  as  excrefcences  or  petrefa61ions,  and  may  be  claffed 
among  the  carpolites  or  alcyonites ;  but  this  is  of  little  con- 
fequence. 

What,  however,  deferves  attention  is,  that,  in  one  fpeci- 
men  which  was  broken,  there  were  found  in  two  of  the  cells 
two  fmall  grains  v.hich  were  immediately  known  to  be  iron 
by  their  being  attracted  by  a  magnet.  The  fmaller  fell  from 
the  hands  of  the  obferver,  and  was  loft  almoft  as  foon  as  it 
had  been  difcovered  j  but  the  other,  which  is  ftill  in  his  pof- 
feflion,  has  the  exacl  fliape  of  the  cavity  in  which  it  lav, 
and  is  not  much  bigger  than  the  head  of  a  large  pin.  Thcfc 
difcoveries  afford  a  new  proof  that  the  exigence  of  native  iron 
is  neither  fo  uncommon  nor  fo  problematical  as  mankind  \x\ 
general  believe. 
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X  Vr .  Seventh  Commu7iication  *  from  Z)r.THORNTON,  Thj' 

Ju'ian  to  the  General  D'lfpenfarj,  ^c.  ^c.  relative  to  PfieU' 
matte  Aled'icine, 

A    REMARKABLE  CASE  OF  PUTRID  FEVER  CURED  BY 
THE  INHALATION  OF  VITAL  AIR. 

x\FTER  attending  a  family  labouring  under  putrid  fever, 
I  was  feized  myfelf  with  the  fame  fever,  but  it  was  pre- 
vented forming  by  an  emetic  and  calomel  cathartic.  It 
aflailed  next  my  wife,  who  being  advanced  in  pregnane)', 
t!ie  fame  remedies  could  not  be  applied,  and  the  fever  ac- 
tually formed  itfelf.  The  fymptoms  became  fo  alarminc, 
that  muftard  cataplafms  were  applied  to  the  feet;  and  there 
ariling,  towards  the  clofe  of  the  difeafe,  violent  ftartings  of 
the  tendons,  and  a  cold  clammv  fweat,  with  a  flutterino-  and 
funk  pulfe,  I  was  induced  to  make  trial  of  the  oxygen  air 
nearly  in  a  pure  ftate,  and  Mrs.  Thornton  was  immediately- 
revived  by  this  remedy,  and,  after  a  fever  which  lafted  one 
and  twenty  days,  recovered.  A  fen'ant  in  the  hpufe,  and  a 
nurfe,  were  next  feized  ;  and  I  had  the  maid  taken  out  of 
bed,  and  made  her  inhale  thii'ty  quarts  of  vital  air,  mixed 
with  twice  that  quantity  of  atmofpheric ;  which  being  re- 
peated for  a  few  days,  flie  was  completelv  reftorcd.  The 
nurfe  had  an  emetic,  and  went  home.  Mv  two  children 
were  afterwards  feized  with  the  fame  fever ;  and  being  de- 
clared by  the  gentleman  who  attended  them  paft  all  hope?, 
I  ordered  a  carriage  to  be  procured,  and  took  them  imme- 
diately to  the  top  of  Highgate  Hill,  where  they  were  com- 
poled  to  fleep  by  the  keen  country  air,  and  came  homa 
greatly  revived  ;  which  excurlion  being  repeated  dailv,  thev 
both  recovered,  to  the  furprife  of  every  one.  Seeing  the  good 
effects  of  air,  and  of  factitious  oxvgen  air,  I  adopted  both 
in  the  fulled  manner  in  the  inftance  about  to  be  recorded, 
the  refult  of  which  the  reader  will  fee  from  the  followinsr 

'■"  Thefe  are  all  original  Communications,  never  having  been  before 
pubiiilied.     Editok. 
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letter  from  Mr.  Corpe,  an  eminent  furgcon  and  apothecary' 
upwards  of  tliirty  years  ;— 

To  Dr.  Thornton. 

Barnet,  June  1 1,  1799. 
DEAR  SIB^ 

Mv  daughter  was  taken,  the  27th  of  February  1798,  with 
chills,  followed  by  fliiverings,  confiderable  lofs  of  ftrength, 
and  depreffion  of  fpirits.  She  continued  fuffering  much  from 
chills  for  about  four  or  five  hours,  after  which  flie  com- 
plained of  heat  and  flufhing  in  her  face,  not  attended  with 
much  third,  and  was  a  little  delirious  that  night.  The 
next  day  the  fymptoms  increafed,  and  the  debility  was  fo 
great  that  I  was  obliged,  after  the  firft  paflages  had  been 
thoroughly  cleanfed,  to  have  recourfe  to  wine  and  bottled 
porter,  together  with  cordial  antifeptic  medicines ;  which 
plan  was  purfued,  under  your  direction,  during  the  progrefs 
of  the  difeafe;  towards  the  clofe  of  which,  the  poor  child 
was  fo  (hockingly  debilitated,  that  we  expected  every  minute 
would  be  her  lail,  which  induced  you  to  direct  vital  air  *, 
.by  which,  and  the  conftant  ufe  of  ftrong  vinegar^  thoroughly 
fprayed  v/ith  a  hearth-brufh  all  over  the  room  and  curtains 
of  the  bed,  revived  her  aftoniftiingly :  but  the  manner  in 
which  flie  conftantly  revived,  after  inhaling  the  vital  air, 
mud  be  chiefly  attributed  to  it,  as  the  vinegar  had  been  ufed 
in  the  way  before  mentioned  almoft  from  the  very  beginning 
of  the  difeafe,  and  was,  I  believe,  not  only  of  great  ufe  to 
the  patient,  but  prevented  the  fever  fpreading  in  my  family. 
No  poor  human  being,  I  believe,  ever  had  a  narrower  efcape 
from  death;  and  I  Ihall  always  feel  myfelf  under  the  highefl 
obligations  poffible  to  you  for  your  attention  and  extraordi- 
nary (kill  in  reftoring  my  dear  child,  with  God's  afliftance, 
to,  Dear  Sir, 

Your  much  obliged  and  faithful  Servant, 

JOHN  corpf:. 

*  Sixteen  quarts  of  vital  air,  mixed  with  the  fame  c^uantity  of  atmo- 
spheric air,  were  adminiftered  in  the  evening. 

■  P,S,  I 
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P.  S.  I  had  almoft  forgot  to  obfervc,  that  tlie  door  and 
windows  of  my  dear  child's  room  were  kept  ahnoft  con-j 
ilantly  open,  and,  being  exactly  oppofite  to  each  other,  na- 
turally created  a  free  circulation  of  frefli  air. 

Ohfervations  on  this  Cafe  by  Dr.  Thornton. 

Mifs  Corpe,  at  eighteen  when  I  faw  her,  was  convulfed ; 
and  the  nurfe  fiid,  ^'  that,  if  it  was  her  child,  nothing  more 
*'  flaould  be  given  ;"  even  her  mother  requefted,  "  if  there 
*^  really  were  no  hopes,  that  fhe  might  not  be  difturbed  by 
'^medicine."  What  increafed  the  alarm  was:  a  tradefmaa 
a  few  doors  off  had  lately  died  of  this  fame  fever  under  this 
eminent  phyfician,  leaving  behind  him  a  widow  and  fix 
children.  The  cafe,  indeed,  feemed  deplorable;  but  defpair 
•fliould  never  be  allowed  while  there  is  life ;  and  it  autho- 
rifed  the  exhibition  of  the  vital  air,  which  undoubtedly  con- 
tributed much  to  the  recovery  of  this  amiable  young  lady. 


XVII.   On  the  Glazing  of  Earthen  Veffels  tvlthout  Lead  *. 

XJlS  it  is  well  known  that  the  common  glazing  by  lead 
employed  for  earthen  ware  is  of  a  pernicious  nature  and  pre- 
judicial to  the  health,  H.  Niefeman,  a  potter  at  Leipfic,  has 
propofed  the  foUowmg : — Take  nitre,  pot-afli,  and  common 
fait,  of  each  half  a  pound,  with  double  that  quantity  of  pul* 
verifed  glafs,  and  mijj  them  well  together;  then  take  a  well 
baked  flat  earthen  difli,  cover  it  pretty  thick  with  well  beat 
clay,  ftrew  over  the  clay  as  much  fand  as  will  adhere  to  it, 
and  fuffer  it  to  dry.  Put  the  above  ingredients,  well  mixed, 
into  this  difli,  and  introduce  it  into  the  furnace  in  order  that 
they  may  be  all  fufed  together.  The  difli,  however,  muft  be 
placed  within  another,  in  order  that  the  ingredients  may  not 
be  loft  in  cafe  the  difh  iliould  happen  to  crack :  but  if  it  be 
well  covered  with  clay  carefully  beftrewed  with  fand,  little 
llanger  is  to  be  apprehended.     When  the  ingredients  have 

*  Fro.m  Neue  Sammlun^  oekonomijcber  Schnftir.. 
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been  fufed,  they  are  to  be  pounded  very  fine  In  the  ufoa! 
niauner,  aiid  may  be  employed  as  the  common  glazing  of 
lead.  The  colour  of  this  glazing  inclines  a  little  to  grey, 
but  by  the  addition  of  the  common  calcareous  fpar  it  ac- 
tjiiires  a  yellow  colour :  manganefe  gives  it  a  brown  colour  , 
and  the  addition  of  copper  afhes  a  green  colour.  To  avoid, 
however,  every  thing  that  has  the  appearance  of  being  per- 
nicious, this  mixture  of  copper  aflics  fliould  be  employed 
only  for  veffels  which  are  to  be  ufed  in  wafhing.  If  this 
glazing  is  required  for  any  particular  purpofe  to  be  difficult 
offuiion,  a  little  lefs  litharge  may  be  added  to  it;  but  the 
i^uantity  in  all  cafes  muft  be  fo  fmall  as  to  leave  no  I'oom  for 
apprehending  the  leait  bad  confequences.  This  fubititutc 
for  the  common  glazing  is  ftrongly  recommended  by  Pro- 
felTor  Leonliardi. 


XVIII.    Geographical  Dcfcription  of  the  Ijics  of  France 
and  Bourbon*. 

Jl  he  Ifle  of  France  was  dlfcovered  in  the  fifteenth  cen- 
tury bv  the  Portuguefe,  who  called  it  the  Ifle  o^  Acer  no. 
Tlie  Dutch  took  poffeflion  of  it  in  the  year  1598,  and  gave 
it  the  name  of  the  Mauritius,  in  honour  of  their  Stadtholdef 
Prince  Maurice.  It  was  not,  however,  till  the  year  164.0 
that  they  formed  a  fettlement  there,  at  a  harbour  in  the 
fouih-eafl,  which  they  abandoned  in  17 12,  either  on  account 
of  the  little  progrefs  it  nrade,  or  oa  account  of  their  eflablilh* 
ment  at  the  Cape  of  Good  Hope.  In  1715  the  French 
landed  at  the  harbour  in  the  north-weft  fide,  and  named 
the  ifland  Ijle  de  France.  Soon  after,  in  1 721,  the  inha- 
bitant?  of  the  Ifle  of  Bourbon,  at  prefcnt  called  Ijle  de  la 
Heunion,  which  is  fituated  at  the  diflance  of  about  ninety 
jniiles  to  the  weft  of  the  Ifle  of  France,  formed  a  new  fettle- 
ment vmdcr  the  dire6lion  of  Durongay.  During  fifteen  years 
this  colony  was  In  a  very  languifliing  condition.     It  was 

*  From  Labarthe's  Annales  Maritimcs  el  Qloruales- 
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rwidcrcd  proclu<Slive  by  La  Bourdonnaie  in  1735;  and  iu' 
1 764  the  ifland  was  given  up  to  the  French  government  by 
the  Eait  India  Company.  After  that  period  it  was  placed 
under  the  diredlion  of  a  governor^  and  an  intendant,  or  or- 
donnateur. 

It  hes  in  20°  10^  of  fouth  latitude  and  53°  24/  of  eaft  lon- 
situde  from  the  meridian  of  Paris.  According;  to  La  Caille 
it  is  90,668  toifes  in  circmnference,  31,890  broad  from  eaft 
to  weft,  and  contains  432,680  fquare  acres,  each  of  100 
perches,  and  the  perch  of  20  feet.  It  has  two  harbours  ; 
one  in  the  fouth-eaft,  or  the  Great  Haven,  and  the  other, 
in  the  north-weft,  called  the  Small  Haven ;  alfo  Port  Louis^ 
and,  fince  the  Revolution,  Port  dc  la  ^lontagne.  The  moll' 
northern  harbour  is  the  principal  port  in  the  illand.  The 
north-weft  part  of  it  is  perfe6lly  flat,  but  the  fouth-eaft  is 
covered  with  moimtains  ;  they  are  from  300  to  350  toifes  vs. 
height :  the  higheft,  at  the  mouth  of  the  river  Noire,  is  424^ 
I'he  moft  remarkable  mountain  is  called  Pieterboth ;  it  is 
420  toifes  in  height,  and  its  fummit  ends  in  an  obelifk,  on 
which  there  is  a  laroe  cubical  mafs  of  rock  that  no  man  has 
yet  been  able  to  afcend. 

The  iftand  is  watered  by  more  than  fixty  ftreams,  fome  of 
which,  in  the  droughty  feafon,  become  totally  dry,  efpe- 
cially  fince  the  forefts  have  been  cut  down.  The  interior 
abounds  with  lakes,  and  rain  prevails  during  the  greater  part 
of  the  year,  the  clouds  being  attracted  by  the  mountains  amt 
forefts.  The  foil  is  covered  with  large  or  fmall  ftones ;  it 
withftands  the  plough,  and  muft  be  cultivated  with  the  hoe, 
yet  it  is  very  proper  for  various  produ6lions.  Though  of  lels 
depth  and  lefs  fertility  than  that  of  the  Illand  of  Reunion, 
it  is  however,  in  general,  more  fufceptible  of  cultivation. 

The  Illand  of  Reunion  (Bourbon)  was  difcovered  alfo 
by  the  Portuguefe,  who  called  it  Mafcarenhas,  after  the 
commander  of  the  fleet;  and  this  name  was  afterwards  cor- 
rupted into  Mafcaraigne.  In  the  year  1642  Pronis,  the 
<:ommandant  at  Madagafcar,  took  pofitflion  of  the  illand  for 
7  t.^ie 
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the  French  government.  Seven  years  after,  this  was  repeated 
by  the  new  commandant  Deflaccourt,  who  gave  the  ifland 
the  name  of  Bourbon.  H^e  introduced  into  it  domeftic  ani- 
mals, which  multiphed  couliderably;  and,  on  account  of  it3 
fertihty,  fevcral  Frenchmen  formed  in  it  fettlements.  In 
the  year  1665  two  Ihips  of  De  la  Haie's  fquadron  arrived 
here,  and  left  Renaud,  an  officer  d' admimjiration,  together 
with  twenty  labourers.  The  French  who  in  167 1  efcaped 
the  maflacre  at  Fort  Dauphin,  in  Madagafcar,  fled  to  this 
ifland ;  and  various  fea-farmg  perfons  fettled  in  it,  and  em- 
ployed theinfelves  in  agriculture. 

It  is  fituated  about  ninety  miles  from  the  Tfle  of  France, 
to  the  windward.  One  day  only  is  fufficient  for  going  from 
the  Ifle  of  France  to  the  Ille  of  Bourbon,  but  a  month  is 
often  neceifiiry  to  return.  It  is  about  forty  miles  in  length 
and  thirty  in  breadth.  The  fliores  are  exceedingly  fieep,  and 
pirocjuas  only  can  approach  them  without  danger  of  being 
everfet.  The  foil  is  landler  than  that  of  the  Ifle  of  France  : 
atfome  diftaucc  from  the  fliore  it  is  mixed  with  thofe  fmooth 
liones  {galots)  which  cover  the  bottom  of  the  fca.  The 
ground,  however,  in  thofe  parts  which  can  be  cultivated,  is 
excellent.  The  mountains  are  exceedingly  high  :  the  three 
inacceflible  peaks,  called  the  Sala/fes,  are  faid  to  be  1600 
toifes.  There  is  here  a  very  awful  volcano,  the  diftricl 
around  which  is  entirely  burnt  up;  and  alfo  a  great  many 
gulleys,  the  declivities  of  which  are  fo  fleep  that  they  can- 
not be  cultivated.  The  chief  port  in  the  ifland  is  that  of 
St.  Denis,  where  a  drawbridge,  fecured  by  iron  chains,  has 
been  conft:ru6led  for  the  purpofe  of  enabling  boats  to  land. 
This  bridge  extends  more  than  eighty  feet  into  the  fea,  and 
at  the  end  of  it  is  a  ladder  of  ropes  by  which  people  who 
wifli  to  go  on  fliore  mufl:  afcend  :  in  all  other  parts  of  the: 
ifland  they  muft  jump  into  the  water. 

About  fifteen  miles  to  the  windward  from  St.  Denis  i» 
St.  Paul,  where  the  fea  is  calmer,  and  the  anchoring  ground 
more  fecure :   mariners,  however,  prefer  St.  Denis.     This 
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ifland  produces  annually  55,700  weight  of  corn,  54,300  of 
maize,  and  three  millions  of  pounds  of  coffee.  The  mod 
fruitful  diftrl6t  of  the  ifland  is  that  of  St.  Sufanne,  four 
leagues  from  St.  Denis. 

The  iky  is  ferene,  the  atmofphere  pure,  and  the  water  fa- 
lubrlous.  Land  tortoifes,  which  were  here  formerly  fo  abun- 
dant, are  found  now  only  in  the  weftern  part  j  in  the  other 
parts  they  have  been  exterminated  by  flilps  which  have 
touched  at  the  Ifland.  The  wild  goats  and  wild  hogs  have 
retired  to  the  fummits  of  the  mountains :  the  rabbits,  quails, 
partridges  and  pintadoes  brought  to  the  ifland  have  none  of 
them  increafed,  except  the  lafl:.  Le  Gentll  mentions  as  found 
here  a  bird  called  Vo'ifcau  bleu,  a  very  delicate  kind  of  bats ; 
among  the  vegetable  produftions,  ebony,  benjamin,  the  cot- 
ton fli  rub  ;  a  great  deal  of  timber  for  {hip-buildino-;  and 
among  the  fruit-trees,  the  guava,  the  banana,  and  orange 
and  lemon  trees  in  sreat  abundance. 


NEW    PUBLICATIONS. 

Cominentatlones   Societatls  Regies   Scientianun   Gottinpenfis 
&c.     Tranfa6lions  of  the  Royal  Society  of  Gottine;en,  for 
tlie  Years  1795 — 1798.     Vol.  XIII.  quarto.     Gottirigen, 
1799. 

JL  HE  Phyfical  Clafs  of  this  volume,  to  which  a  preface  by 
Profeflbr  Heyne  is  prefixed,  contains  the  five  following  trea- 

tifes  : M,  Sommering  on  an  aperture  in  the  centre  of 

the  retina  of  the  human  eye,  obferved  in  the  body  of  a  perfon 
who  had  been  drowned, — M.  Wrifberg  on  an  unnatural 
conformation  of  the  organs  of  generation  in  a  boy. — Pro- 
^effor  Gmelin's  refutation  of  the  grounds  brought  againft 
the  exiflence  of  phlogifton. — Dr.  Lentin  on  the  phofphoric 
acid  as  a  cure  for  caries  and  rottennefs  of  the  bones. — M. 
Sommering  on  the  trunk  of  the  lafteal  du(Sls  in  the  abforb- 
ing  vefTels  lying  on  the  aorta.     The  principal  papers  in  the 
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Mathematical  Clafs  are  : Kaftner  on  the  external  fiirrace- 

«f  the  fcrew. — Klugel  on  a  new  conftruftion  of  a  compound 
objeft-glafs. — Kaftner  on  the  content  of  the  threads  of  the 
fcrew  and  the  fpace  between.  In  the  Hiftorical  and  Philo- 
logical Clafs  are  : A  paper  by  Profelfor  Heyne,  to  iliew 

that  there  was  no  extinftion  and  revival  of  the  arts  in  the 
middle  ages. — Profeflbf  Heeren  on  the  divcrfity  and  affinity 
of  languages  in  the  ancient  kingdom  of  Perfia. — Gatterer's 
fourth  treatife  on  the  Sarmatian  extracrtion  of  the  Livonians. 
— Profeffor  Heeren  on  the  ancient  form  of  the  Perfian  gulph. 
— Profeffbr  Hevne  on  the  means  of  difcoverins;  the  earlieft 
fiate  of  Plomer's  poems^  and  of  reftoring  them. 

Memorias  da  Academia  Real  das  Sciencias  de  Lijhon,  Sec. 
Vol.  I.  from  1780  to  1788.  Lifton,  1797.  Small  folio. 
575  pages. 

THE  Academy  of  Lifbon  was  indebted  for  its  origin,  in 
the  year  1779,  to  the  Duke  de  la  Foes,  uncle  of  the  prefent 
queen,  who  is  alfo  prefident  of  it.  The  different  branches 
of  knowledge  to  which  its  attention  is  direfted  are  :  Natural 
Philofophy,  Mathematics,  and  Domeftic  Literature :  and 
tlie  Memoirs  arc  divided  into  the  fame  number  of  claffes. 

In  the  Phyfical  Clafs  are  : — Domenico  Vandelli  Florae  et 
"Fauna;  hitjilamcce  Specimen,  which  is  a  mere  nomenclature : 
De  Vulcano  OliQlponenfi  et  montis  Erminii,  by  the  fame.  The 
above  two  papers  are  in  Latin,  the  reft  in  Portuguefe.  Two 
papers  by  Joao  Antonio  Dalla  Bella  on  the  magnetic  power. 
Various  obfervations  in  chemiftry  and  natural  hiftory,  by 
Domingos  Vandelli.  Obfervations  on  a  plant  hygrometer^ 
by  Antonio  Soarez  Barbofa  :  this  hygrometer  is  made  of  the 
tvvifted  beard  of  the  feed  of  a  geranium.  Phyfical  obfervations 
in  regard  to  the  lightning  which  in  different  years  had  ftruck 
fome  of  the  royal  buildings  at  Mafra.  Meteorological  ob- 
fervations in  various  places  by  different  men  of  learning.  On- 
the  uncertainty  of  our  knowledge  refpe6ling  the  plant  which 
produces  myrrh_,  by  Joao  de  Loureiro.     On  the  nature  and 
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foal  otlgln  of  the  Agallochum,  from  a  plant  entirely  new, 
\vhich  the  author  calls  Aloexj'lum,  by  the  fame. 

In  the  Mathenialical  Clafs  are  : A  general  folution  of 

Kepler's  problem  dc  dcmetriendo  doUo  noii  pleiio,  by  Jofe 
AJonteiro  da  Rocha.  On  the  true  prhiciples  of  the  do6lrine 
of  fluxions,  by  Borja  Gar^ao  Stockier.  Additions  to  the 
rule  of  M.  Fontaine  fur  foKing  problems  refpefting  the 
(juadrature  by  approximation,  by  Jofe  Monteiro  da  Rocha. 
Various  obfcrvations  of  the  eclipfes  of  Jupiter's  fatellites, 
made  in  1785,  in  the  royal  college  of  Mafra,  by  D.  Joaquim 
da  Aflump.jao  W-lho.  On  determining  the  longitude  and 
latitude  of  Lifbon,  with  the  afbronomical  obfervations  em- 
ployed for  that  purpofe,  by  Cuflodio  Gomes  de  Villas-Boas. 
Oblcrvations  of  the  fame  kind,  and  for  the  like  purpofe, 
made  at  Rio  Janeiro,  by  Bento  Sanches  Dorta.  Aftrono- 
niical  obfervations  by  Franc.  Antonio  Ciera  and  Franc,  de 
Oliveira  Barboza.  Obfervations  on  the  end  of  the  eclipfe  of 
Dec.  17,  1781,  made  at  Carthagcna,  by  D.  Jacinto  Ceruti. 
Solution  of  a  problem,  propofed  by  the  Royal  Academy  of* 
■  Sciences,  refpecling  the  approximation  of  M.  Fontaine,  by 
Manoel  Joaquim  Coelho  da  Maja. 

In  the  Clafs  of  Portugucfe  Literature  a  fcries  of  papers  is 
announced  on  the  legiflation  and  conilitution  of  Portugal, 
by  Antonio  Caetano  do  Amaral.  The  firft,  which  is  here 
given,  contains  an  account  of  (the  (late  of  Portugal  till  it  be- 
came a  Roman  province.  This  clafs  contains  alfo  the  tw^o 
following  articles ; — On  the  Paftoral  Poetry  of  the  Lufita- 
nians,  by  Joaquim  de  Foros;  and  a  hiftorical  elogium  of 
D'AIembert,  by  Franc.  Borja  Garcao  Stockier. 

^hilofophical  TranJ'aEl'ions  of  the  Royal  Society  of  LoJidon  fof 
the  Year  1799.     ^^'"^  ^' 

The  contents  are  : 'I.  The  Croonian  lefture.  Experi- 
ments and  obfervations  on  the  ftrufture  of  nerves,  by  Eve- 
rard  Home,  Efq.  F.  R.  S.— II.  The  Bakerian  ledure.  Ob- 
fervations  upon  an  unufual  horizontal  refraction  of  the  air. 
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with  remarks  on  the  variations  to  which  the  h:)\vcrvparts  of 
the  atmofphere  arc  fometimes  ilibjccl ;  bv  the  Rev.  S.  Vince, 
A.  M.  F.  R.  S.  and  PKiiniau  Profcflor  of  Aftrononiy  and  Ex- 
.perimental  Philolopln'  in  the  Uni\crfity  of  Cambridge. — 
III.  Abftrail  of  a  regiller  of  the  barometer,  thermometer,  and 
rain  at  Lyndon,  in  Rutland,  1797;  with  fome  remarks  on  the 
recovery  of  injured  trees :  by  Thomas  Barker,  Efq.  Commu- 
nicated by  Mr.  Timothy  Lane,  F.  R.  S. — IV.  Some  additions 
to  a  paper  read  in  1790,  on  the  fubjeft  of  a  child  with  a  dou- 
ble head:  by  Everard  Home,  Efq.  F.  R.S. — ^V.  Obfervations 
on  the  manners,  habits,  and  natural  hiftory  of  the  Elephant: 
by  John  Corfe,  Efq.  Conmiunicated  by  the  Right  Hon.  Sir 
Jafeph  Banks,  Bart.  K.  B.  F.  R.  S.— VL  On  the  decompo- 
lltion  of  the  acid  of  borax,  or  fedative  fait :  by  Lawrence  de 
Crell,  M.  D.  F.  R.  S.  London  and  Edinburgh,  and  M.  R» 
LA.  Tranflated  from  the  German. — VI.  A  method  of 
finding  the  latitude  of  a  place  by  means  of  two  altitudes  of 
the  fun,  and  the  time  clapfed  betwixt  the  obfervations:  by 
the  Rev.  W.  Lax,  A.  M.  Lowndes's  Profeflbr  of  Aftronomy 
in  the  Unlverfity  of  Cambridge. — VIII.  A  fourth  catalogue 
of  the  comparative  brightnefs  of  the  flars  :  bv  William  Her- 
fchel,  L.L.D.  F.R.S. — IX.  On  a  fub-marine  forcft  on  the 
eaft  coafl  of  England  :  by  Jofeph  Correa  de  Serra,  L.  L.  D. 
F.R.S.  and  A.  S. 

The  Appendix  contains  a  Meteorological  Journal,  kept  at 
the  apartments  of  the  Royal  Society  by  order  of  the  prefi- 
•  dent  and  council. 
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INTELLIGENCE^ 

AND 

MtSCELLANEOUS   ARTICLES. 

MlDWtFERVi 


.N  our  Second  Volume,  p.  iti,  we  announced  a  difcovefy 
laid  to  have  been  made  by  Mr.  Herholdt,  an  eminent  accou- 
icheur  at  Copenhagen,  that  the  apparent  death  of  new-born 
children  arofe  from  the  trachea  being  filled  with  a  liquid, 
and  that  they  might  often  be  reftored  by  merely  giving  them 
a  pofition  favourable  to  its  efflux.  We  then  expreiic-d  a  doubt 
as  to  the  corretlnefs  of  the  obfervations;  becaufe  i(  appeared 
impofflble,  from  Df.  Goodwyn's  experiments,  that  water 
Could  in  any  cafe  enter  into  the  trachea ;  and  becaufe,  in 
thofe  experiments  in  which  it  had  been  forced  into  the  tra- 
thea,  it  had  always  been  abforbed,  if  the  animal  was  fuf- 
fered  to  livCi  Candour,  however,  now  calls  npon  us  to  ftate, 
that  we  find  the  following  article  in  the  Journal  de  Phyfique 
for  Floreal,  an.  VII. 

4  '*  An  important  difcoveiry  is  announced  in  the  Medico- 
chimrgical  Journal,  publifhed  by  ProfefTor  Tode  of  Copen- 
hagen *.  Herholdt  has  found,  on  opening  the  bodies  of  ftill- 
born  animals,  that  the  cavity  of  the  tympanum  was  filled 
with  th^  liquor  of  the  amnios  and  with  phlegm  (vifcoua 
water).  This  fluid  after  birth  iffues  by  the  auditory  con- 
duit, and  is  replaced  by  atmofpheric  air^  This  difcovery 
induced  him  to  fuppofe  that  the  liquor  of  the  amnios  is  in- 
troduced alfo  into  the  canal  of  refpiration  before  the  child  is 
born.  ExpcTzmefiis  made  at  the  'veterinary  fchool  have  con- 
f.rmed  this  hypothejis.  Nature,  in  general,  difcharges  this 
liquor,  but  fometimes  it  is  neceffar)'  for  that  purpofe  to 
employ  the  afliftance  of  art.     A  child  cannot  breathe  eafiiy 

*  Vol.  III.  chap.  3.  1798. 
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iintil  it  is  freed  from  it.  Herlioklt  is  of  opinion,  ttiat  iK^i 
accident  occaiions  more  apparent  deaths  than  is  commonly 
beheved.  It  is  not  fufficient  then  to  rinfe  the  child's  throat  5 
it  mull  be  placed  in  fuch  an  attitude  as  will  facilitate  the  run- 
nino;  off  of  the  water.  The  author  has  had  the  o-ood  fortune 
this  year  to  rcftore  to  life  twelve  children  out  of  thirteen  who 
were  in  the  like  fituation.  JProfeffors  Abildgaard  and  Wi- 
borg  have  confirmed  this  experiment  by  opening  five  pup- 
pies cut  from  the  belly  of  the  mother." 

NATURAL    HrSTORY. 

The  following  incident  has  lately  attrafted  much  notice  at, 
Paris  :--T-Citoyen  Felix  two  }'ears  ago  brought  two  lions,  a 
■male  and  female,  to  the  national  menagerie.  About  the  be- 
gninlng  of  June  Felix  fell  ill,  and  could  no  longer  attend  the 
lions ;  another  was  forced  to  do  his  duty.  The  lion,  fad  and, 
folitary,  remained  from  that  moment  conftantly  fcated  at  the 
end  of  his  cage,  and  refufed  to  receive  any  thing  from  the 
ilranger.  His  prcfence  even  was  hateful  to  him,  and  he  me- 
naced him  by  bellowing.  The  company  of  the  female  feemed 
alfo  to  difpleafc  him ;  he  paid  no  attention  to  her.  Thq 
uneafinefs  of  the  animal  afforded  a  belief  that  he  was  really 
ill,  but  no  one  dared  to  approach  him.  At  length  Felix  got 
well,  and  meaning  to  furprife  the  lion,  he  crawled  fpftly  to 
'the  cage,  and  (liev/ed  only  his  face  againft  the  bars;  the  lion 
m  a  moment  made  a  bound,  leaped  againft  the  bars,  patted 
him  with  his  paws,  licked  his  hands  and  face,  and  trembled 
with  pleafure.  The  female  ran  to  liim  alfo ;  the  lion  drove 
her  back,  feemed  angry,  and  fearful  that  flie  fliould  fnatch 
any  favours  from  Felix ;  a  quarrel  feemed  about  to  take  place 
between  them,  but  Felix  entered  the  cage  to  pacify  them. 
He  careffed  them  by  turns.  Felix  is  now  feen  frequently 
in  the  midll  of  this  formidable  couple,  whofe  power  he  has 
fettered  :  he  holds  a  kind  of  converfation  with  them.  Does 
he  wifli  that  they  fliould  feparate  and  retire  each  to  their 
cages,  he  has  only  to  fpeak  a  word  ;  does  he  wi{h  that  they 
Cliould  lie  down  to  fliew  ftrangers  their  paws  armed  with 
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terrible  claws,  and  their  thr:^ats  full  of  tremendous  teeth — 
at  the  lead  fign  from  him  they  lie  on  their  backs,  hold  up 
their  paws  one  after  another,  open  their  throats,  and,  as  a 
rccompence,  obtain  the  favour  of  licking  his  hand. — Thcfc 
t\vo  animals,  of  a  llrong  breed,  are  five  years  and  a  half  old^ 
they  were  both  of  the  fame  mother,  and  have  always  livyc} 
tocretlier, 

FULMINATING  OXYD  OF  MERCURY. 

It  Is  well  known  that  C.  Bayen,  Brugnatelli,  and  others, 
fortie  time  ago  difcovered  that  nitrats  in  general,  thofe  of 
the  metals  not  excepted,  detonate  with  combuftiblc  fub- 
ftances,  efpeeially  with  fulphur.  That  fomc  preparations 
of  gold  and  of  filver  pofTefs  the  property  of  fulminating 
without  the  addition  of  any  inflammable  fubftancc,  has 
alfo  been  known  for  fome  time.  We  have  now  to  an- 
nounce, that  a  method  of  preparing  an  oxyd  of  mercury, 
different  from  any  dcfcribed  by  Bayen  or  others,  that  may  be 
fired  like  gunpowder,  and  detonates  loudly  with  a  sentle 
ftroke  of  a  hammer,  has  juft  been  difcovered  by  Mr.  Edward 
Howard.  We  have  not  yet  received  a  correal  account  of 
the  procefs  for  preparing  it,  but,  from  the  wonderful  expan- 
five  force  it  exerts  on  being  fired,  we  have  not  a  doubt  that 
it  will  prove  a  very  ufeful  difcoverv.  A  few  grains  of  it  tried 
in  a  gunpowder  proof,  inRead  of  merely  raifing  the  flap  to 
fome  point  within  the  range  of  the  attached  fcale,  fairly  fliot 
it  off;  and  the  piece  detached,  on  being  examined,  was 
found  to  have  received  fuch  a  blow  from  the  newly-gene- 
rated gas  as  to  be  abfolutely  dented  by  it,  as  if  it  had  re- 
ceived the  imprefl^on  of  a  punch  by  means  of  a  heavy  ham- 
Tner :  the  cavity  was  exaftly  the  diameter  of  the  bore  of  the 
proof,  and,  what  is  extremely  lingular,  of  an  equal  depth 
all  over.  A  charge  of  only  thirty-two  grains  laid  open,  for 
two  inches  in  lenci^th,  the  breech-end  of  a  very  ftrong  muf- 
tct  barrel  on  the  two  oppoflle  fides,  the  force  being  toQ 
gr^t  to  allow  time  to  the  gas  to  wiredraw  itfelf  (if  we  may 
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ufe  the  term)  to  enable  it  to  pafs  off  through  the  calibrt. 
—■In  a  future  Number  we  fliall  lay  farther  particulars  before 
our  readers  refpefting  this  difcovery, 

EFFECT  OF  HYDROGEN  GAS  ON  THE  VOICE. 

The  Journal  Britannique,  publifhed  at  Geneva  by  Prevot, 
contains  the  following  article  : — "  Maunoir  was  one  day 
amufing  himfelf  with  Paul  at  Geneva,  in  breathing  pure 
hydrogen  air.  He  ihfpired  it  with  eafe;  and  did  not  per- 
ceive that  it  had  any  fenfible  efFeft  on  him,  either  in  enter- 
ing his  lungs,  or  paffing  out.  But  after  he  had  taken  in  a 
very  large  dofe,  he  was  defirous  of  fpeaking,  ar^d  was  afto- 
nifhingly  furpriled  at  the  found  of  his  voice,  which  was  be^ 
come  foft,  fhrill,  and  even  fqueaking,  fo  as  to  alarm  him.  Paul 
ihade  the  fame  experiment  on  himfelf,  and  the  fame  effeft 
was  produced.  I  do  not  know  whether  any  thing  fimilar 
bas  occurred  in  breathing  any  of  the  other  gafes." 

CHEAP    METHOD     OF    PREVENTING    THE    DISAGREE- 
ABLE  SMELL   OF  PRIVIES. 

In  fome  houfes,  privies,  when  badly  placed  and  ill  taken 
care  of,  diftufe  an  odour  as  inconvenient  as  unhealthful;  but 
the  means  of  remedying  this  evil  is  exceedingly  eafy.  If  a 
certain  quantity  of  milk  of  lime  (water  in  which  lime  has 
been  diffolved,  and  whitened  by  the  fine  particles  of  that 
fubftance)  be  mixed  with  a  ley  of  afhes,  or  foapy  water  that 
has  been  even  ufed  for  w^ihing,  be  thrown  into  the  fink  of  the 
privy,  it  will  deflroy  the  ofFenfive  fmell.  By  thefe  means, 
for  the  value  of  a  few  pence,  any  colle6lion  of  filth  whatever 
may  be  neutralifed.  By  the  fame  procefs  conveniencies  for 
lick  perfons  may  be  kept  in  their  apartments.  Nothing  ia 
tieceflary  but  to  have  o,  tub  covered  with  a  board  as  a  feat; 
five  or  fix  pounds  of  quicklime,  a  fmaU  quantity  of  afiies, 
and  two  backets  of  water  thrown  into  the  tub,  will  prevent 
any  difagreeable  odour.  It  may  readily  be  conceived  that 
(he  fame  procefs  may  be  employed  in  regard  to  a  night- 
g  <?hair. 
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chair.     The  fecal  niatur,  after  being  thus  iicutraiifcd,  is  aw 
excellent  manure  for  land. 

LENGTH   OF  THE   METRE. 

From  the  Journal  de  Phyfique  we  learn,  that  the  report 
tvhich  has  been  made  of  the  length  of  the  metre  at  Paris  by 
the  learned  men  employed  in  determining  the  length  of  a 
tlcgree  of  the  meridian,  has  been  fixed  at  3  feet  11  lines 
and  1,296  of  a  line.  On  this  bafis  all  the  other  meafures 
are  to  be  formed.  We  fliall  give  hereafter  a  more  particular 
account  of  this  operation,  which  leads  to  fome  changes  in 
the  rcfults  before  given  by  approximation. 

TRANSIT  OF  MERCURY. 

*'  I  waited  with  impatience  for  the  paflage  of  Mercury 
over  the  fan's  difk  in  iiis  defcending  node.  It  had  never 
been  completely  obferved  in  that  pofition,  and  there  will  not 
be  another  for  thirty-three  years.  I  had  the  pleafure  of  ob- 
ferving  JNIercurv  enter  the  fun's  difk,  like  a  fmall  round 
black  fpot,  on  the  18th  of  Floreal  (May  7th)  in  the  morn- 
ing, at  the  verv  moment  pointed  out  in  mv  new  tables.  The 
principles  on  which  they  are  founded  I  have  explained  in 
the  firft  memoir  read  at  the  firli:  meeting  of  the  firft  clafs 
of  the  Inftitute  immediately  after  its  eftablifhment.  This 
is  the  more  fatisfaftory,  as,  in  the  calculations  for  the  tranfit 
of  the  4th  May  1780,  there  were  forty  minutes  variation  from 
the  beft  tables  of  Mercury.  Lalande." 

PREPARATION   OF  BRUNSWICK  GREEN. 

Kafteleyn  has  lately  publiflied  the  following  method  of 
preparing  this  colour,  which  is  much  v;fed  on  the  Continent 
for  oil  painting,  and  in  the  manufacturing  of  printed  paper. 
Shavings  of  copper  are  put  int;o  a  clofe  veflel,  and  befprink- 
led  with  a  folution  of  the  muriat  of  ammonia.  The  metal 
firft  unites  with  the  muriatic  acid,  and  is  difiblved,  and  is 
in  its  turn  precipitated  by  the  difengaged  ammonia^  to 
which  it  now  joins  itfelf.     The  precipitate  is  then  w<ii}ied 
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and  dried  in  wooden  boxes,  or  upon  an  extended  cloth.  The 
liquid  which  remains,  as  well  as  the  water  of  the  firft  waili- 
ing,  may  be  employed  fcveral  times  in  fucceflion  for  new 
operations,  by  diffolving  in  it  frefh  portions  of  fal  ammoniac 
to  the  point  of  faturation.  Three  parts  of  the  muriat  of 
an^monia  are  fufficient  for  two  parts  of  copper,  and  the  re- 
fjult  is  fix  parts  of  colour.  This  beautiful  green  is  in  Hol- 
land called  Friefland  green.  It  is  alnioft  always  advUterated 
with  ceriife, 

CEMENT    FOR   FILLING  UP  CRACKS  AND   FISSURES  IN 
IRON   VESSELS. 

The  fame  author  has  alfo  made  known  this  cement.  It 
confifts  of  fix  parts  of  yellow  potter's  clay,  one  part  of  the 
filings  of  iron,  and  a  quantity  of  linfced  oil  fufficient  to  form 
the  whole  into  a  pafte  of  the  confiftence  of  putty, 

gren's  eudiometer. 

ProfefTor  Gren,  in  a  work  of  his  lately  publiflied  *,  pro- 
pofes  the  following  meihod  of  conftrut^ting  an  eudiometer 
by  means  of  phofphorusj  which,  though  flow  in  its  opera- 
tion, will  give  a  very  accurate  refult.  Take  a  fmall  cylin- 
dric  jilafs  tube,  fealed  at  the  one  eiul,  and  divided  from  that 
end  by  means  of  a  fcale  into  fufficiently  fmall  equal  parts  ; 
fill  it  with  difiilled  water,  plunge  it  into  a  bafon  of  the  fame 
liquid,  make  to  afcend  a  quantity  of  the  air  to  be  examined, 
and  note  the  fiate  of  the  atmofpherc  at  the  time,  as  indi- 
cated by  the  barometer  and  thermometer.  Through  a  cork, 
fmaller  in  diameter  than  the  tube,  ftick  a  few  needles,  and 
place  on  the  upper  end  of  them  a  bit  of  pure  clear  phofphorus: 
faften  a  thread  to  the  bottom  of  the  cork.  Introduce  this 
cork  into  the  lower  end  of  the  tube,  with  the  phofphorus 
uppermofi:,  in  which  it  will  rife  to  the  furface  of  the  water  j  fo 
that  the  phofphorus  on  the  needles  w  ill  come  in  contact  with 

t  Grundrifs  dcr  N^turlelire.     ^alie,  1797. 
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the  gas  in  the  upper  end  of  the  tube.  The  tube  mufl  now  be 
left  inverted  in  the  vcffel  filled  with  water,  in  whicJi  it  muft 
remain.  The  phufphorus  will  undergo  allow  and  gradual  coni- 
buftion  :  by  means  of  the  thread  the  cork  from  time  to  time 
may  be  drawn  under  tlie  water  to  wafh  off  the  acid  produced 
by  the  combuftion,  and,  adhering  to  thephoi'phorus,  to  haden 
the  procefs.  When  all  the  oxygen  gas  is  confumed,  and  the 
remaining  phofphorus  is  no  longer  obferved  to  fhine  in  the 
dark,  the  cork  muil  be  drawn  out ;  and  the  obferver  muft 
note,  at  a  correfponding  height  of  the  barometer  and  degree 
of  heat  with  that  of  the  atmofphere  when  the  procefs  com- 
menced, the  quantity  of  azot  remaining,  and  how  much 
oxygen  has  been  confumed. 

METHOD  OF    PROVING  WHETHER    COTTON   BE  ADUL- 
TERATED WITH  WOOL,  or  'vic^  'verfa. 

You  may  eafily  afcertain  whether  cotton  is  mixed  with 
wool,  by  fubjefting  it  to  the  aclion  of  the  oxygenated  mu- 
riatic acid,  which  will  render  it  white,  at  the  fame  time  that 
it  makes  the  wool  yellow.  Profeflbr  Brugman,  of  Leyden, 
has  by  the  fame  means  been  able  to  determine  with  cer- 
tainty what  part  in  the  brain  is  the  medullary  fubftance, 
and  what  part  the  nerves ;  and  to  difcover  the  latter  even  at 
their  origin,  v^here  moft  concealed. 

OXYGENATION  OF  SNOW  AND   RAIN. 

In  our  laft  volume,  page  333,  we  gave  a  paper  by 
M.  Haffenfratz  on  the  oxygenation  of  fnow  and  rain,  and 
their  effefts  on  veQ:etation.  In  that  paper  M.  Haffenfratz 
divides  the  aclion  of  fnow  into  parts,  ift.  As  preferving 
plants  from  the  great  cold  of  the  atmofphere;  3d,  as  cauf- 
ing  a  greater  number  of  feeds  to  expand  by  means  of  the 
oxygen  with  which  it  fupplies  them.  M.  Haffenfratz 
proved  the  prefence  of  oxvgen  in  fnow  by  its  renderino«- 
turnfol  paper  red,  and  precipitating  oxyd  of  iron  from  a  fo- 
IvUJou  of  the  fulphat-of  that  metal,     Pr,  Joachim  Carradori 


il8  Fjuropean  Sugar. 

cle  Prato  ha?,  however,  lately  allerlcd  *,  in  nppofition  to 
M.  Haflenfratz,  that  fnow  is  not  oxygenated  :  ift,  becaufc  fiib 
which  lived  very  well  in  eomman  water,  did  not  live  in  recent 
fnow  water,  but  died  in  a  lliort  time:  2d,  becaxifc  fnow  water 
expofed  to  the  ailion  of  light  did  not  fuft'er  oxygen  gas  to  be 
difcniraocd.  lie  afcribes  therefore  the  hidden  death  of  lifli, 
Andt  the  non-produ(htion  of  oxygen  by  light,  to  the  want  of 
that  fubfiance  in  fnow  water.  M.  Haflcnfratz  has  obfervcd, 
in  anrwer  to  thefe  objections,  that  animals  tasy  die  either 
through  the  want  or  by  an  excefs  of  oxygen,  as  well  as  by  th© 
want  or  an  excefs  of  nourifliment,  and  that  a  mean  propor-r 
\ioxi  of  both  are  necelTarv  for  the  prefervation  of  life  and 
health  :  that  all  oxygenated  fubftances  do  not  difengage  their 
exygenou  being  expofcd  to  the  light;  and  that  when  it  is  dif- 
engaged,  they  fufier  only  the  excefs  to  efcape — another  portion 
remains  w  hich  cannot  be  taken  from  them  by  that  agent.  Dr. 
Carradori,"  fays  M.  Haifcnfratz,  '*  does  not  denv  the  refults 
of  the  experiments  I  have  announced ;  he  only  thinks  they 
are  not  conclufive,  becaufe  fifli  do  not  live  in  recent  fnow 
water."  He  therefore  promifes,  as  foon  as  he  can  procure 
fnow  water,  to  repeat  Dr.  Carradori's  experiments;  to  var}' 
them,  and  make  new  ones,  in  order  to  prove  in  the  molt 
pofitive  manner  the  exiftence  of  oxygen  in  fnow,  and  to  de- 
termine the  caufes  of  the  phenomena  which  feem  to  belong 
^o  it  exclufivelv» 

EUROPEAN   SUGAR. 

We  are  informed  byProfefforBeckmann,  that  the  Chamber 
cf  the  Mark  at  Berlin  has  lately  been  at  great  pains  to  pro^ 
iTiOte  the  manufacluring  of  fugar  from  plants  indigenous  in 
Germany.  Some  experiments  were  made  for  that  purpofe 
with  the  juice  of  the  maple,  which  was  refined  in  a  fugar 
bakehoufe,  and  found  to  be  equal  to  loaf  fugar.  Profeflbr 
Beckmaiin,  who  faw  fpecimens  of  it,  fa^s,  it  has  been  found 

•  See   his  experiments   iu    the    Joionul  de  V'yJ'quc^  Vciuofc,  an.   7. 

that 
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that  theA^irginian  red  maple,  or  filver-leavcd  maple  (acer 
r II brum) f  gives  more  fugar  than  the  fugar-maple  {acer fac- 
char'inum) ;  which  is  the  more  fortunate,  as  the  latter  with- 
Hands  better  the  cold  of  an  European  winter.  The  Profeflbr 
adds,  that  attempts  are  making  in  Brandenburg  to  cultivate 
this  tree,  and  that  feeds  have  been  ordered  froro  America, 
but  they  have  not  yet  arrived, 

ERUPTION  OF  THE  PEAK   OF  TEXERIFF, 

Fleurieu  lately  announced  to  the  National  Inflitute,  that 
a  fea-captain  had  actually  feen  the  Peak  of  TenerifF  throwing 
up  fire.  According  to  La  Cepcde,  no  eruption  from  the 
Peak  has  taken  place  for  400  years.  Fleurieu  himfelf  had 
often  fecn  fmoke  arife  from  it,  and  found  the  earth  near  th^ 
crater  fomewhat  warm. 

TOrxNTADO. 

The  following  account  of  a  phenomenon  of  this  kind 
which  took  place  at  Whitelaw,    in  the  parifli  of  Ednam 
Berwickfliire,  on  the  3d  inftant,  is  copied  from  the  Kelfcj 
Mail  :— 

"  The  weather  through  the  day  had  been  calm,  with  foft 
iliowers.  At  feven  o'clock  in  the  evening  there  was  obferved 
by  many  people,  a  little  to  the  fouth-weft  of  Mr,  Tod's  houfe 
at  Whitelaw,  a  denfe  light-coloured  cloud  of  a  ver\'  uncom- 
mon appearance.  It  refembled  an  inverted  cone,  reaching- 
from  the  ground  to  a  coniiderable  height  in  the  atmofphere. 
Its  motion  towards  the  houfe  was  flow  and  majeftic;  a  perfon 
of  no  great  agility,  on  feeing  it  approach,  could  eafily  have 
efcaped  from  it.  It  began  at  length  to  whirl  round  with  o-reat 
rapidity,  accompanied  by  a  loud  rattling  noife.  The  eflect  of 
its  amazing  power  was  firfl  exhibited  upon  a  large  ftack  of 
ftraw  in  the  barn-yard,  which  it  raifed  in  one  mafs  to  a  confi- 
derable  height  in  the  air.  A  beam  of  timber,  lying  flat  on 
the  ground,  was  hurled  from  its  place  feveralfeet;  and  it  will 
be  thought  almoft  to  exceed  credibility  when  it  is  mentioned 
that  this  beam  was  33  feet  long.     Small  ftones  were  heaped 

together 
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together  in  mounds^  as  if  by  a  flood.  The  farm  offices  were 
materially  injured;  fome  of  them,  indeed,  were  ainioft  en- 
tirely ftript  of  their  tiles.  Human  llrength  was  mere  wcak- 
nefs  when  oppofed  to  this  war  of  the  elements.  A  ftout 
young  fellow,  who  had  witneflcd  the  fcene  in  the  barn-Vard, 
from  an  apprehenlion  that  the  houfc  mufl  neceflarilv  be  turn* 
bled  down,  ran  out  for  fafety".  The  refiftlefs  enemy,  how- 
ever, lifted  him  over  a  wall  live  feet  high,  and  carried  him 
forwards  30  or  40  yards  !  Several  of  the  fcrvants  were  forcibly 
driven  about,  fome  in  one  direftion  and  fome  in  another, 
according  to  the  eddy.  The  horf^s  and  cattle  upon  the  farm 
exhibited  the  livelieft  fymptoms  of  alarm  and  agitation.  The 
dwelling-houfe  at  Whitclaw,  in  which  the  family  refided  at 
the  time,  fliook  with  fuch  violence  as  to  threaten  its  own 
deftruftion  and  theirs.  Providentially,  hov/evcr,  amidft  all 
the  devaftation,  no  perfon  was  materially  hurt;  and,  what 
renders  this  the  more  remarkable  is,  that  the  tiles  which 
were  torn  from  the  furrounding  offices  fell  from  an  immeufe 
height,  in  vail  numbers,  among  the  people  expofcd  to  the 
ilorm.  Before  the  cloud  reached  the  farm-houfe  it  had  for- 
tmiately  divided^  and  the  two  parts  taking  different  direc- 
tions, only  one  of  them  ftruck  the  buildings.  Had  the  whole, 
coUefted  force  difchargcd  itfelf  at  once,  few,  it  is  probable, 
would  have  furvived  to  relate  the  particulars.  There  was 
little  rain  at  Whitclaw  either  immediately  before  or  after  the 
whirlwind;  but  in  tlie  adjacent  country,  to  liic  north  and 
caft,  owing,  it  is  fuppofcd,  to  the  violent  concufiion  of  the 
clouds,  there  was  fuch  a  torrent  of  rain,  and,  in  fome  places, 
of  hail  for  a  few  minutes,  as  had  not  been  obferved  in  \\\(^ 
memory  of  man," 

DEATHS, 

After  a  few  hours  lllnefs,  on  Saturday  July  6th,  at 
liis  houfc  in  Oxford-ftreet,  Revely  the  architeft;  a  man 
of  great  attainments  in  his  fcience.  He  had  followed  the 
fieps  of  Athenian  Stuart  in  his  travels  through  Greece  am) 

ycfidencQ 
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^fJiiicnce  at  Athens,  and  had  availed  himfclf  of  all  the  ad- 
vantages which  might  be  derived  from  vifiting  the  architec- 
tural remains  in  that  part  of  the  call.  His  colledlion  of 
^'rawing-;,  which  were  made  during  his  oriental  progrefs,  arc 
iiniverfally  known  to  all  the  lovers  of  art  and  admirers  of 
clafiic  antiquity. 

Hi;?  principal  work  is  the  New  Church  at  Southampton, 
which  pofleffcs  great  merit  as  it  is ;  and  would  have  been  a 
very  diftinguiflicd  monument  of  his  talents,  if  his  orio-jnal 
dellgn  had  been  completed ;  but  he  was  curbed  and  con- 
■  -jiilcd  in  its  progrefs  by  his  employers,  the  mayor  and  al- 
dermen of  that  boroujrh. 

His  plans  for  wet  docks  on  the  Thames,  which  were  of- 
fered to  the  confideratiou  of  Parliament,  difplay  a  very  com- 
prehenlive  knowledge  of  the  various  branches  of  his  profet. 
iion  conne<S:ed  with  fuch  an  undertaking.  We  have  heard 
that  he  iirft  fuoffreTted  the  converfion  of  the  Ifle  of  Doo-s  to 
that  ufe  to  which  there  is  an  appearance  that  it  will  now  be 
applied.  Thefe  plans  he  fonietimcs  thought  of  publilhing, 
with  large  explanations  and  technical  accounts  of  every  part; 
but  we  know  not  how  far  he  had  proceeded,  or  whether  he 
had  proceeded  at  all,  in  fulfilling  fuch  an  intention. 

He-was  once  tantalized  with  the  flattering  expectation  of 
being  employed  at  Bath  in  ere'^ting  a  fuite  of  buildings  for 
a  new  arrangement  of  the  public  baths  in  that  city.  He 
accordingly  made  defigns  of  great  beauty  and  elegance,  re- 
plete with  convenience,  full  of  rare  contrivance,  and  dif- 
pofed  in  an  original  ftyle  of  accomiTiodation.  But  this  hope 
palled  away,  as  Zslr.  Revely's  hopes  were  very  apt  to  do.  He 
was  alfo  the  Editor  of  the  pofthumous  volume  of  Stuart's 
Antiquities  of  Greece,  and  was  peculiarly  qualified,  by  his 
local  and  profeliional  knov.lcdge,  for  that  office. 

He  had  been  a  pupil  of  Sir  William  Chambers,  and,  with 

iill  the  fubfequent  advantages  derived  from  travel  and  refi-» 

<lence  in  Italy  and  Greece,  it  might  Have  been  fuppofed  that 

be  had  a  very  fair  profpe61  of  fuccefs  in  his  profeffion.     But 

6  Rcvj^-ly 
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Revely  had  an  awkward  way  of  letting  loofe  his  real  opi- 
nions, and  had  habituated  himielf  to  an  undifguifed  delivery 
of  them.  It  need  not  be  added,  that  fuch  qualities  were  not 
calculated  to  render  him  popular,  and  tliat  they  influenced 
many  who  were  cHfpofed  to  employ  him  to  feek  archite6ls  of 
more  pliant  and  accommodating  difpofitions. 

He  entertained  a  very  high  opinion  of  the  profeflion  of  an 
architeA ;  but  it  did  not  check  his  induftry  by  any  fuperci- 
lious  afFcftation  of  importance,  for  he  fought  employment 
wherever  a  liberal  fpirit  would  permit  him  to  feek  it.  This 
aftivity,  however,  appears  from  fome  untoward  circumftance 
or  other  to  have  been  continually  baffled.  He  once  made  a 
journey  to  Canterburv,  with  a  fet  of  admirable  defigns  for  a 
county  infirmar}',  in  confequencc  of  an  advertifement  from 
the  corporation  of  that  city,  which  invited  architefts  to  make 
propofals  for  the  ereftion  of  fuch  an  edifice^  His  defigns 
Were  approved  and  admired ;  but  after  fome  confideration, 
the  committee  appointed  to  condu£l  the  biifinefs  propofed 
to  purchafe  the  drawings,  and  trufl  the  execution  of  them 
to  a  country  builder  in  order  to  fave  the  expence  of  an  ar- 
chitect. Mr.  Revely,  mortified  at  this  treatment  of  his  pro^ 
feflional  characler,  rather  warmly,  but  very  innocently  ob- 
ferved,  that  to  commit  a  work  of  fuch  confequence  to  a  com- 
mon carpenter,  when  an  architeft  was  at  hand,  would  be  as 
injudicious  as  if  any  one,  in  a  cafe  of  great  danger,  fhould 
apply  to  an  apothecar)'  when  he  could  confult  a  phj'fician. 
Now,  it  moft  unfortunately  happened  that  the  chairman  of 
the  committee  was  an  apothecary  ;  and  Mr.  Revely  was  afto- 
niftied  to  find  himfelf  and  his  defigns  veiy  unceremonioufly 
difmifled,  to  make  room  for  a  builder  who  probably  was  not 
qualified  to  fuggeft  fuch  frivolous  diftinftions. 

We  cannot  conclude  without  giving  this  accompliflied  ar- 

thiteft  the  beft  praife  that  can  be  beftov/ed.    He  was  a  man 

of  ilrift  integrity  in  all  his  dealings;  and  the  little  ectentri* 

cities  of  his  charadler  had  no  tendency  to  weaken  the  main 

fupporters  of  it, 

Tn 
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Tn  Vol.  IlT.  p.  335,  \vc  announced  the  ck.  h  of  die  cel<;- 
braicd  French  adrouonier  Borda  on  the  20th  of  February 
L>(t  in  tlie  64th  year  of  K\s  age.  Since  that  period  we  have 
been  able  to  co11et-l  a  few  njore  particulars  rcfpet5linfir  the 
fervice  rendered  by  him  to  the  fcienccs,  which  will  no  doubt 
afford  fatisfaftion  to  many  of  cur  readers,  Charles  Borda, 
formerly  Chevalier  de  Borda,  was  a  Chef  d'Ejhadre  in  the 
Royal  Navy  under  the  old  French  government.  He  diftin- 
guiflied  himfclf  early  as  an  able  mathematician,  and  many 
proofs  of  his  talents  in  this  refpeA  may  be  found  in  the  nu- 
merous and  excellent  papers  which  he  publiflied  in  the  Me- 
moirs of  the  Academy  of  Sciences.  He  wrote  on  different 
objects  of  hydraulics ;  on  the  refiftance  of  fluids  ;  on  water- 
wheels  and  pumps ;  on  the  throwing  of  bombs  ;  on  the 
method  of  determining  curved  lines ;  on  the  properties  of 
maxima  and  minima  ',  on  the  beft  method  of  choofing  by  lot. 
In  the  year  1771  and  1772  he  undertook  a  voyage,  bv  com- 
mand of  the  king,  w-ith  Verdun  de  la  Creune  and  Pingre, 
in  the  Flora  frigate,  in  which  he  had  the  rank  of  Lieutenant 
de  Vaiffiiii,  to  various  parts  of  Europe,  Afri-ca,  and  America, 
for  the  improvement  of  geo<2;raphy  and  navigation,  and  in 
order  to  try  various  nautical  inftrimienls  and  time-pieces, 
Thefe  three  navigators  afterwards  publiflied,  in  concert,  the 
refult  of  their  obfervations,  in  two  volum.es  quarto,  under  the 
title  of  Voyage  fait  par  Ordre  du  Roi  en  1771  et  1772,  &C- 
in  which  Borda's  fliare  was  not  the  lead  coniiderable.  An 
account  of  the  refult  of  this  expedition  may  be  found  alfo  in 
the  Memoirs  of  the  Academy  of  Paris  for  the  vear  1773- 
The  public  are  indebted  to  him  likewife  for  the  beft  chart 
of  the  Canary  Iflands,  which  ferved  as  a  pattern  for  the  va- 
luable chart  of  thefe  iflands  publiflied  in  Spain  ia  1788. 

In  the  year  1787  he  publiflied  his  valuable  Defcription  et 
Ufage  du  Cercle  de  Rifexion,  in  which  he  revived  the  re- 
fleAing  circle  propofed  by  Tobias  Meyer  in  1756.  He  was 
the  founder  of  the  firfl:  fchool  for  Nautical  Architecture  in 
France,  and  drew  up  a  p'an  of  the  mode  of  education  to  be 

employed 
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employed  in  it.  He  introduced  alfo  an  uniformity  in  fliip- 
building  according  to  the  principles  of  Euler,  by  whicli 
means  all  the  French  fl)ips  of  war  were  fo  conftru6led  as  to 
be  equal  in  point  of  failing.  The  form  of  the  French  lliips, 
which  is  founded  on  true  mathematical  principles,  is  un- 
doubtedly fuperior  to  that  employed  by  other  maritime  na- 
tions :  it  is  the  mod  convenient  and  advantageous  for  quick 
failing,  as  has  been  acknowledged  even  by  fome  of  the  bed 
officers  in  the  Britidi  Navy.  He  brought  into  ufc  Meyer's 
old  method  of  meafurino-  terreftrial  ano-les,  which  had  been 
totally  neglected ;  employed  it  in  aftronomical  obfervations, 
and  invented  a  circle  on  a  new  conftruftion  with  moveable 
telefcopes,  which  was  ufed  in  the  new  meafurement.  He 
was  the  inventor  of  the  new  inftruments  with  which  that 
meafurement  was  made,  and  of  which  fome  account  has 
been  given  in  the  firlt  volume,  p.  269,  of  this  Magazine.  He 
had  the  sreateft  (hare  in  the  late  reform  of  weiohts  and 
meafures  introduced  in  France;  and  caufcd  to  be  printed,  at 
his  own  expence,  tables  of  figns  according  to  the  decimal 
fyftem.  In  the  year  1792  he  determined,  with  an  accuracy 
never  before  attained,  the  length  of  a  pendulum  fwinging 
feconds,  at  Paris.  In  the  year  1797  he  flood  on  the  lill  of 
candidates  for  the  direftorfhlp. 

The  following  anecdote  is  related  of  him  when  a  young 
man: — Having  prelented  himfelf  before  Camus,  who  exa- 
mined the  lludents  in  the  Artillery  School,  as  a  candidate 
for  admittance  into  the  Royal  Artillery,  he  was  rejefted  on 
the  fcore  of  incapacity.  It  was  not  long,  however,  before 
he  was  a  colleague  in  the  Academy  of  Sciences  with  his 
former  examiner,  who  had  entertained  fuch  a  falfe  opinion 
refpe^ling  him.  Borda,  however,  either  through  a  love  of 
truth,  or  refpeft  for  his  quondam  judge,  who  was  now  his 
fellow-member,  always  contradided  this  anecdote,  and  called 
it  an  idle  rumour. 


Errata.  In  our  Lift  Number,  p.  89,  I.  i4,/t/r  three  readvc<o.  Page  90, 
4th  line  from  tlie  bottom,  r<?A/--that  appear  as  if  upoa  hi*  body,  and 
hayingj  &£•  .  Jfsge  52,  I,  23,  fur  miUa  ?*..'«  metal. 
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1.  Ohjervathns  on  the  Property  afcribcd  to  Oil,  of  calmince  thg 
IVaves  of  the  Sea,     J5>'  I.  F.  W.  Otto  *. 

xA.N  idea  was  entertained,  in  the  earlieft  ages,  that  there 
were  means  capable  of  cahning  the  waves  of  the  reftlefs 
ocean,  and  of  rendering  its  furface  tranquil  and  even.  Arif- 
lotle  fays,  that  every  body  thrown  into  the  fea  when  ao^i- 
tated,  fuch  as  anchors,  &c.  tends  to  leflTen  the  waves ;  be- 
caufe  a  kind  of  eddy  is  thereby  created,  which  exerts  itfelf  in 
a  direftion  contrary  to  their  movement,  and  confequently 
weakens  them.  Plutarch  f  and  Pliny  |  afcribe  this  power 
to  oil;  as  they  aflert  that  it  poflefles  a  property  by  which  it 
reftrains  the  reftlefs  movement  of  water,  renders  its  furface 
even,  and  thereby  caufes  the  rays  of  the  fun,  which  are  re- 
fracted through  the  waves  in  different  dire6lions,  to  pafs  to 
the  bottom  free  and  uninterrupted.  What  the  ancients  have 
faid  on  this  fubjecl  is  exceedingly  vague  and  obfcure.     It 

*  From  Von  Zach's  Gengraphifcbe  Ephemeridtn,  Vol.  II.  Part  6. 
t  Quaeft.  Nat. 

%  Ea  natura  eft  olei,  ut  lucera  adferat  et  tranquillet  omnia,  etiam  mare, 
quo  non  aliiid  elementum  eft  implacabiliuj.    BJi.  Nat,  lib.  ii.  c  loj. 

Vol.  IV.  Q  does 
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does  not  appear  clearly  from  their  infbrniation,  whether  the 
divers,  to  whofe  teftimonv  they  refer,  made  their  obfer.'a- 
tions  at  the  farfaee  of  the  water,  or  at  any  depth.  Befides, 
me  are  not  able  to  afcertain  whether  they  looked  through 
the  oil  as  through  a  window,  or  as  through  a  magnifying^ 
glafs:  for  if  a  drop  of  limpid  oil  be  let  fall  npon  water,  it  will 
form  a  very  (ample  kind  of  microfcope,  and  magnify  objedls 
placed  at  a  convenient  depth  below  the  water.  Plutarch 
feems  to  believe,  that  the  oil  fpouted  from  the  mouth  of  thc' 
diver  formed,  in  afeending,  a  kind  of  canal,  which  facili- 
tated the  paiVdge  of  the  light  through  the  water*. 

Of  this  property  of  oil,  apparently  lb  wonderful,  many 
tcftimonies  were  afterwords  produced  ;  and  it  was  even  con- 
fecrated  l)v  fi'.pcrfiition  for  this  purpofe.  Thus  we  are  told, 
among  the  miracles  of  St.  Cuthbert,  that  he  gave  a  pried, 
for  a  fci  vovagc,  fome  confecratcd  oil,  by  which  he  was  en- 
abled to  allay  the  fury  of  the  waves  during  a  dreadtiil  ftorm. 
Krafnrus  was  acquainted  with  this  property  f;  and  at  prefent 
it  is  ncjt  unknown  among  feanlcn,  particularly  in  Holland. 

Not  many  years  ago,  but  before  the  celebrated  Franklin 
communicated  to  the  public  his  obfcrvations  on  this  fubje6t, 
the  follouiug  article  appeared  in  the  Annual  Rrgljhr : — - 
*'  At  the  late  lire  in  Thames-ftreet  it  was  obfcrved  that  the 
oJ,  which,  to  prevent  the  farther  fpreading  of  the  fire,  had 
been  thrown  iiito  the  river,  vifibly  calmed  the  violent  agi- 
tation of  the  water.  This  property  of  oil,"  fays  another 
paragraph,  "  appears  to  have  been  long  known.  It  is  or- 
dered, by  an  old  marine  law,  that  when  goods,  during  a 
florm,  mull  ]jc  thrown  overboard,  if  any  part  of  the  lading 
confius  of  oil,  it  ihall  be  the  firfl  article  thrown  into  the  fea."- 
In  modern  time.;  we  have  a  number  of  e,\periments  whiclj> 
feem  to  leave  no  doubt  refpeiting  this  circumftance.    I  IhaJl 

*  Canifuis  Left.  Am.  Vo!.  II.  p.  R.  eil.  Eafn, 

f  His  words  aiii :  Nonnui'l  procutubcnres  ia  iabulas  adorabant  mare, 
<|uJc<;v'id  cr..t  old  effua'A-n^es  in  uiuias,     Col'oq.  e  recenf.   P.  Rjbi.  Ulm, 
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liere  give  an  account  of  the  moft  ftiiking  of  them,  without 
Any  fear  of  being  thought  too  circumrtanlial,  as  experiments 
of  this  kind  fhould  all  Ije  decifive. 

The  inhabitants  of  the  Bermudas  employ  oil  in  their  fifh- 
eries,  in  order  to  render  the  water  of  the  Tea  clear  and  trauf- 
parent ;  and  the  Portuguefe  failors,  v,  hen  they  find  the 
waves  too  violent  on  their  entering  the  Tagus,  pour  a  few 
flaflcs  of  oil  into  the  water,  by  which  means  it  is  rendered 
calm,  and  their  entrance  becomes  eafy.  The  divers  in  the 
Mediterranean,  when  they  labour  under  water,  and  when 
the  fun-beams  are  prevented  from  penetrating  to  them  by 
fmall  waves,  are  accuftomed  to  fpurt  a  liitle  oil  from  their 
mouths.  One  Gilfred  Lawfon,  who  refided  feveral  vcars  at 
Gibraltar,  relates,  that  the  feamen  of  that  place  were  accuf- 
tomed  ^o  pour  a  little  oil  into  the  fea,  in  order  that  tliey  mi?ht 
thereby  be  enabled  to  diftinguifn  the  oyfiers  at  the  bottom  ; 
and  that  the  fame  praMice  was  followed  on  the  whole  Spa- 
nifli  eoafi.  The  fame  thing  is  done  on  the  coaft  of  Provence, 
and  alfo  by  the  inhabitants  of  the  Hebrides.  The  Ragvifans, 
with  the  like  view,  are  accuflomed  to  fprinkle  oil  over  the 
water  witli  a  bruHi ;  and  they  give  to  the  drops,  under  which 
the  water  becomes  tranfparent,  the  name  of  windows.  'IVs 
Tiremann,  a  Dutch  mariner,  made  an  experiment  of  this 
kind  during  a  ftorm,  after  he  had  loft  his  rudder  and  fome 
of  his  fails,  and,  with  fix  half  ankers  of  oil,  calmed  the  furv 
of  the  waves.  A  lieutenant  of  the  name  of  May  obferveJ 
in  1735,  during  a  ftorm,  that  the  fea  was  calm  and  fmooth 
around  two  ftiips  laden  with  eafks  of  oil,  fome  of  v.hich  wer? 
leaky ;  and  an  experienced  feaman,  named  Bewcrwyk,  re- 
commendsj  for  fecuring  boats  which  might  be  fent  to  the 
afliftance  of  fiiips  in  diftrefs,  to  throw  into  the  fea^  oil  and 
other  fat  fubftances,  and  even  beer.  In  a  defcription  of  tiie 
fliipvvreck  of  a  vefiel  called  the  Anna  Cornelia,  this  property 
of  oil  is  alfo  celebrated ;  and  fome  experiments  mad«i  :it 
Portfmouth,  in  the  time  of  a  ftorm,  were  attended  v.ith  the 
feftft  fuccefsk     In  the  year  1736  Detouches  de  la  Freuaye 

Q  7,  faw 


£2^.  Obfervations  on  the  Properry  of  Oil 

faw  an  old  failor,  by  this  method,  fave  a  (hip  which  was  6ii 
the  point  of  foundering.  One  Day  was  mdebted  for  his 
own  fafety,  and  that  of  his  fliip,  to  half  a  ton  of  oil.  Lin- 
nccLis*  learned  from  Gronovius,  that  the  Dutch  captains  who 
frequented  Greenland,  and  who  were  reproached  with  con- 
cealing this  property  of  oil,  always  carried  fome  cafksofit 
with  them  when  they  went  to  the  whale-fiftery.  The  fiflier- 
men  of  the  Texcl  carry  oil  with  them  for  the  like  purpofe. 
There  is  an  inftancc  of  a  herring-bufs  being  faved  by  pouring 
out  oil ;  while  another,  at  the  diflance  of  two  or  three  hun- 
dred fathoms,  went  to  the  bottom.  Not  only  oil,  under 
which  is  to  be  underftood  fat  oil,  fuch  as  olive  oil,  oil  of 
rape-feed,  and  linfeed  oil,  may  be  employed  for  this  pur- 
pofe ;  but  alfo  fat  animal  fluids,  fuch  as  train-oil,  &c. 
Ethereal  oils  do  not  poflefs  the  fame  property :  a  ihip,  for 
example,  laden  with  oil  of  turpentine,  which  fliould  employ 
it  with  the  like  view,  would  certainly  fail  in  its  end.  This 
oil,  however,  diffufes  itfelf  very  fpeedily  over  the  furface  of 
the  water;  but  the  covering  it  forms  is  fo  thin  that  it  is  fe- 
parated  by  the  fmalleft  external  force. 

At  Yarmouth  the  failors  are  unanimoufly  of  opinion,  that 
fat  fubftances  thrown  into  the  fea  prevent  the  agitation  of 
the  waves.  Pennant  f  mentions  an  obfervation  made  re- 
fpefting  feals  by  the  filhermcn  in  Scotland.  When  thefe 
animals  eat  any  fat  frfli,  the  fea  in  their  neighbourhood  is 
uncommonly  Hill ;  a  circumflance  which  induces  them  to 
fearch  for  them  in  fuch  places.  Sir  John  Pringle  learned  in 
Scotland,  that  the  fifliermen  could  difcover  at  a  great  diflance 
places  much  frequented  by  herrings,  as  the  fea,  by  the  oily 
fatnefs  which  thefe  fiili  emit,  has  no  apparent  movement. 
It  is  obferved  at  Rhode  Ifland,  that  the  water  in  the  harbour 
of  Newport  is  always  calm  and  ftill  as  long  as  the  Greenland 
fliips  remain  there  at  anchor.     The  caufe  of  this  is  afcribcd 

*  Rcife  dv.ch  VVrfgothland,  p.  304, 
t  Britifli  Zoology   Vol.  IV. 
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to  the  fca-ncltic,  a  kind  of  vegetable  fea-worms  from  oily 
fub (lances,  which  are  thrown  together  in  the  hold  of  the 
fliips,  and  the  oil  that  oozes  through  between  the  ftaves  of 
tlie  caflcs,  which,  of  courfe,  is  pumped  out  with  the  bilge 
water.  Seamen  have  alfo  obferved,  that  the  motion  of  a  fliip, 
the  bottom  of  which  has  been  newly  paved,  occafions  much 
lefs  agitation  in  the  water  than  that  of  another  which  has 
not  been  daubed  over  with  tar  for  a  long  time.  Such  in- 
flances,  of  which  fevieral  more  equally  decifive  might  be  pro- 
duced, are  fufficient  to  authorife  this  ufe  of  oil,  in  oppofition 
to  thofe  who  pretend  that  it  can  be  employed  only  in  ponds 
and  other  pieces  of  water  of  fmall  circumference,  where,  by 
diffuling  itfelf  over  a  mafs  of  water  not  much  fwelled  up,  it 
can  eafily  produce  a  tranquil  furface, 

Thefe  fa^ls  feem  to  have  been  unknou  n  to  Dr.  Franklin 
until  he  had  an  opportunity  of  making  limilar  obfervations 
himfelf.  On  his  paflage  from  England  to  America  fome 
perfon  told  him  that  he  had  thrown  into  a  lake  a  veflel  con- 
taining oil  in  which  flies  had  been  drowned ;  that  the  flies, 
which  were  apparently  dead,  began  in  an  inftant  to  move, 
and  went  round  with  a  circular  motion  on  the  furface  of 
the  water.  Dr.  Franklin  afcribed  this  movement  to  a  re- 
pulfive  power  maintained  by  the  oil,  which  gradually  iflucd 
from  the  fpongy  bodies  of  the  flies.  In  the  year  1757,  being 
at  fea  In  the  middle  of  a  fleet  confifting  of  ninety  fliips  def- 
tincd^or  Louifburg,  he  obferved  that  the  movement  of  the 
water  was  in  one  part  of  the  fleet  calm  and  uniform,  while 
the  water  between  the  other  fliips  was  thrown  into  great  agi- 
tation by  the  wind.  As  he  could  not  at  that  time  difcover 
the  caufe  of  this  phenomenon,  he  aflced  the  captain  of  one 
of  the  fliips,  who  replied,  that  the  cook  had,  no  doubt, 
thrown  out  the  greafy  water,  v.hich  mufl:  have  rendered  the 
fides  of  the  fliip  oilv. 

Franklin  now  paid  more  particular  attention  to  this  cir- 
cuniftaace  J   arid  as  he  found  that  a  drop  of  oil  difFufed  itfelf 
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fpccdily  o^•er  a  larp;c  fpacc  of  water,  fo  that  it  formed  a  thin 
covering  to  it,  which  reflected  prifmatic  colours,  he  rcfolved 
to  iiKike  foine  farther  experiments ;  and  though  they  did  not 
all  f'jcceed  according  to  his  wifl),  he  declare^!  himfelf  con- 
rinced  of  the  truth  of  the  phenomenon. 

One  of  thefe  experiments  I  nmft  here  mention;  for,  though 
it  does  not  appear  very  favourable  to  his  ideas  refpc6ling  the 
efficacy  of  oil  in  calming  the  waves,  it  at  any  rate  fliews  that 
oil  has  a  great  influence  on  the  motion  of  water.  Jle  difco- 
vered  that  oil  excites  on  the  water  a  kind  of  waves,  under 
circum lances  when  neither  water  alone  nor  oil  could  pro- 
duce the  like.  Pie  fufpended  a  glafs  half  filled  with  water, 
and  having  made  it  to  fwing  backwards  and  forwards,  after 
the  manner  of  a  pendulum,  the  water  remained  at  perfeft 
reit.  The  cafe  was  the  fame  when  the  glafs  was  half  filled 
with  oil ;  but  as  foon  as  he  had  poured  oil  upon  the  water, 
and  continued  the  fwinorinr)-  of  the  alafs,  the  furface  of  the 
vibrai  ng  oil  remained  fmcoth  and  even,  while  the  water 
helo.v  it  was  thrown  into  a  reo-ular  agitation  like  that  of  the 
billovv's  of  the  fea. 

Franklin  conl'iders  this  phenomenon,  which  I  have  con- 
firmed by  experiments,  to  have  in  it  fomething  fingular,  and 
difhcult  to  be  explained.  The  caufe  of  it,  however,  may 
per.iaps  lie  in  the  difierencc  of  the  fpecific  gravities  of  thefe 
two  fluids,  by  wliich  they  are  I'ufceptible  of  the  impulfc  to 
Biovenjent  in  diflcrent  degrees;  and  by  the  eflfort  which  thp 
oil  makes,  on  account  of  its  lightuefs,  to  occupy  the-tipper 
place  on  the  furface,  the  water  is  violently  agitated.  4. 

When  a  drop  of  oil  is  poured  upon  w  ater  in  a  ftate  of  refl, 
as  lor  example  in  a  bafvjn,  a  fine  vapour  immediately  arifes 
and  covers  tbe  furiucc  of  the  water.  It  emits  coloured  rays, 
and  dilperfes  fmall  bits  of  paper  thrown  upon  the  fpreading 
drop-s.  When  tlie  fpace  on  wi}ich  the  drop  falls  is  fmall,  it 
docs  not  fpread  itfelf;  but  feems^,  as  it  were,  to  be  attracted 
towards  its  centre.     When  a  bit  of  paper,  tv.ifted  together 
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in  -a  conical  form,  and  loaked  in  oil,  is  thrown  lain  waltrr, 
the  fluid  which  ilTues  from  it  caufes  it  tu  turn  round  wllli  a 
fotarv  motion  on  its  cci\tre. 

In  an  experiment  which  Franklin  made  on  a  fiarll  lake, 
the  fmfaceof  which  was  raifcd  into  large  wave-;  by  the  wind, 
the  oil  fpread  Itfclf  with  great  velocity,  but  it  did  not  mo- 
derate the  waves.  The  rcafon  of  this  was.  that  he  poured 
out  the  oil  at  the  leeward  fide  of  the  lake.  He  therefore 
went  to  the  windward  fide,  where  the  waves  oriijinatcd  ;  and 
tliere  a  fniall  quantity  of  oil  produced,  in  the  fpacc  oi"  fcveral 
fquare  rods,  a  calm,  which  gradually  extended  farther  until 
it  reached  the  other  end  of  the  lake;  and  this  whole  part  of 
it,  for  the  extent  of  half  an  acre,  foon  became  as  fuiootli  as 
ice. 

Of  the  various  explanations  given  of  this  phenomenon, 
the  following  appeals  to  be  the  molt  natural,  if  not  altoge- 
ther fatisfaclorv  : — The  air  and  water  have  an  afiinity  for 
each  other,  and  they  unite  in  a  mechanical  and  chemical 
manner  when  they  come  in  eontacV.  It  is  well  known  that 
air  alwavs  exifts  in  water;  that  the  latter  can  be  freed  frorn 
it  under  the  receiver  of  an  air-pump;  and  that,  when  the 
water  is  again  expofed  to  the  air,  it  abforbs  a  like  (|uantity 
of  it.  When  a  mafs  of  air  prelVes,  therefore,  on  the  lurfkce 
of  a  bodv  of  water,  it  combines  itfelf  in  part  with  it,  and 
forces  it  along  with  it.  Now,  if  oil  be  poured  upon  w  ater, 
the  partic'lcs  f)f  the  former  attract  i^ach  other  with  too  great 
force  to  admit  of  their  uniting  with  tlie  water  or  tlic  air. 
Bv  the  covering  which  the  oil  lorms  on  \h}:  furfacc  of  the 
water,  the  latter  is  prevented  from  coining  into  contact  with. 
the  air;  and  the  wind  is  conveyed  over  its  larlacc^  without 
Leinc:  -'^ble  to  force  its  way  into  jt,  and  to  raifc  it  into  waves. 

The  fpreading  of  oil  in  water  is  alcribcd  by  Dr.  I>auklin 
<o  a  repnlfive  power  which  they  both  excrcilc  agginic  each. 
otlier:  but  it  is  verv  evident  that  this  explanation  is  far  fron\ 
bring  fatisfaclorv.  Kv^n  if  fueh  a  power  acHial'.v  exiiicd^ 
aj)d  if  the  particles  of  the  oil  cxercifed  a  r^ipuliivc  iiowcr 
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tigainft  the  vater,  and  an  attraftive  power  among  themfelves, 
they  would  be  prevented  from  fpreading,  in  an  uniform  man- 
ner, over  tlie  mrface  of  the  water  :  they  would  rather  form 
infulated  globules  j  and,  as  they  touch  the  water,  would 
equally  recede,  and  proceed  towards  the  bank  or  any  other 
folid  body.  Oil,  iherefore.  as  it  is  lighter  than  water,  muft 
float  on  us  furface  when  poured  upon  it,  and,  according  to 
the  laws  of  hydrollatics,  endeavour  to  extend  itfelf  in  a  la- 
teral dlreciion ;  and  on  account  of  the  ftrong  adhefion  of  its 
particles,  muft  form  an  extraordinary  fine  and  continued 
{Iratum  on  the  furface  of  the  water.  This  diffufion,  how- 
ever, fuppofes  that  the  furface  of  the  water  is  horiaontal : 
it  therefore  feems  to  follow,  that  the  whole  power  of  the  oil 
confifts  in  preventing  the  formation  of  new  waves  in  the 
places  on  which  it  has  been  poured ;  but  that  it  cannot  be 
in  a  condition  to  difperfe  tiiofe  which  have  been  already 
formed.  The  billowy  agitation  of  water  fuppofes  that  fome 
part  of  its  furface  has  been  previoufly  raifed.  Bodies  which 
float  upon  it  oppofe  this  riling  by  their  gravity,  confequently 
the  billowy  movenicnt,  and  in  part  deftroy  it. 

It  appears  therefore,  to  fome  philofophers,  that  this  cele- 
brated property  of  oil  does  not  confift  fo  much  in  its  fluidity 
and  toughnefs,  as  m  its  being  a  lighter  body  than  water. 
From  this  it  would  follow,  that  all  bodies  lighter  than  water, 
and  at  the  fame  time  more  diftended,  fuch  as  drops  or  malTes 
formed  by  oil,  mud  produce  the  fame  effeft,  but  in  a  higher 
degree.  Achard  recominends  for  this  purpofe  clofe  leathern 
veflels,  through  which  the  water  cannot  penetrate;  or,  what 
would  be  flill  better,  tin-plate  boxes  of  from  fix  to  eight  feet 
content  in  the  bafe  and  two  feet  in  height,  which  muft  be 
filled  with  air,  but  rendered  impenetrable  to  water.  Ships, 
he  thinks,  without  much  increafing  their  lading,  might  al- 
ways carry  v/ith  them  fome  dozens  of  thefe  velTels  or  boxes, 
to  be  thrown  overboard,  faftcned  to  the  fhiip  with  ropes,  in 
cafe  the  agitation  of  the  water  (hould  threaten  danger.  Achard 
made  experiments,  on  a  fmall  fcale,  with  tin-plate  boxes  of 
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this  kind,  which  were  attended  with  the  wiflicd-for  fucccfs 
as  when  he  employed  oil :  we  know  alfo,  from  the  infonn- 
ation  of  Scheldennng,  that  the  whirlpool  of  the  Maelftrom 
has  heen  moderated  by  throwing  pieces  of  wood  into  it. 

To  form  a  deciiive  opinion  refpecling  the  utility  of  thefe 
means,  it  would  be  neeeflar^'  to  make  experiments  upon  a 
large  fcaie.  At  prefent  oil  appears  to  me  to  defervc  the  pre- 
ference, as  it  produces  the  clTccl,  not  only  by  its  being  a 
lighter  body,  but  alio  by  its  fluidity  and  toughnefs:  befides, 
it  pofleiTes  this  advantage,  that  a  fm:Jl  quantity  of  it  is  fuffi- 
cient  to  fpread  over  a  conlidcrable  furface  of  water. 

It  has  been  obje^led  againfl  this  ufe  of  oil,  that  the  calrn- 
nefs  produced  by  it  has  been  obferved  to  be  only  of  fliort 
duration,  and  that  the  fea  altcrwards  redoubles  its  furv: 
alfo,  that  a  veiTel  which  follows  a  Ihip  failing  through  water 
calmed  by  the  above  means,  is  expofed  to  fo  much  greater 
danger ;  but  of  this  circumftance  no  teftijiaony  of  fufHcient 
authority  has  been  adduced  *, 


II.    CoTmmimcaiion  from  Dr.  Mitch  ill,   of  Nerv-Yor]^, 
Jhew'ing  the  JJhlity  of  conJlruEling  the  Houfes  and  pwuing 
the  Streets  of  Cil'us  with  calcareous  in  preference  to  Jlli',. 
ceous  and  argillaceous  Materials. 
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SIR,  Nezu-Yorhj  June  6\h,  1799. 


F  you  think  the  inclofed  letter  of  any  importance,  I  wifli 
you  would  infert  it  in  the  Plulofophical  Magazine.     It  is  fo 

■■  Tranfa£lions  of  the  Society  of  Manchefler,  Vol.  II.  Achnrd's 
Sammlta:g  pbyjikalijcber  unci  chemifcher  Abhandlu7zgen,  Vol.  I.  Berlin, 
1784,  p.  83.  F^Jfiiy  fur  les  mqyens  de  dimlnuer  les  dangers  de  la  7ncr  pav 
lofFufioii  de  r built',  du  goudrony  ou  de  qnrlqse  autre  matifre  fiotante,  par 
M.  de  Helyveld,  Amll.  1776.  Letters  and  Papers  on  Philofophical  Sub- 
jc^s,  by  Franklin,  p.  438.  Mfijlcr  de  crlebrath  olei  aqua  fuperfufi  ef- 
fedioiii  opticis  et  mecban'uis.  177S.. — The  h.il  work  treats  more  on  the 
teftimony  of  the  Ancients,  th?.n  on  the  cxpeiimeiits  that  have  been  made. 

perfectly 
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perfeciFHv  confident  with  the  principle  I  have  for  Ionic  timr- 
been  led  to  receive  as  true,  that  I  wifli  for  its  extenfive 
circulation. 

Yours  with  efteem  and  regard, 
Mr.TiLLOcii.  SAM.  L.  I^IITCHILL. 

C )py  cf  a  heiicr  from  Hippoljio  I.  Da  Cojia,  E/q.  Brafdian, 

"  DK.AK  SIR,  Neit'-Yorh,  JSTay  2J,  I799» 

*'  YOUR  theory,  in  regard  to  the  a6lion  o'i  alkalis  and  cal- 
careous earth  upon  fepton,  or  the  principle  of  corruption,  is 
fo  well  proved  in  the  fevcral  papers  you  have  publiflied,  that 
it  is  needlefs  to  adduce  further  proofs  to  perfons  of  know* 
}edge ;  but  as  additional  fafts  may  be  ufeful  to  perfuade 
people  of  lets  information  or  more  prejudices,  I  believe  I 
agree  with  your  wiihes  in  prefenting  to  you  an  account  of 
the  influence  of  calcareous  earth  upon  the  putrid  effluvia  in 
the  city  of  Lifbon,  which  is,  I  think,  a  proof  of  the  moft 
intercfting  nature. 

*'  The  city  of  Lifbon  is  fituatcd  on  the  northern  bank  of 
the  river  Tagus,  about  eighteen  n:iiles  from  its  mouth  ;  it  is 
about  fix  miles  in  length,  and  its  breadth  is  in  fome  parts 
two,  in  fome  three  miles,  although  in  other  parls  ven,'  nar- 
row. In  the  moil  inhabited  part  of  the  city  there  are  fevca 
Iiills  or  mountains,  which,  of  courfe,  occafion  declivities  and 
lower  fituations.  This  city  may  be  divided  into  the  nc^u 
and  old  city  ;  becaufe  there  is  a  fpot  which  was  overthrown 
bv  tlie  horrible  earthquake  of  the  year  17,55,  and  was  re- 
built: I  call,  therefore,  this  part  the  new  city.  The  f tree t3 
in  this  quarter  are  very  regular,  the  buildings  neat,  and  the 
paycinents  for  foot  palTengers  very  commodious ;  but  the 
fituation  is  almoit  all  very  low. 

"  The  old  city,  or  the  part  which  did  not  fuller  fo  much  in 
the  earthquake,  and  prelcrves  its  ancient  buildings,  is  in  tiie 
( iothic  tafte,  with  narrow  and  crooked  (Ireets,  in  the  moft  of 
winch  there  arc  no  pavements  for  foot  palfen^^ers;  the  houfcs 
are  fo  high,  that,  in  fome  of  the  narroweH  ilrcets,   the  fuu 

cannot 
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/cnnnot  be  fecn  but  two  or  three  hours  every  day,  viz.  from 
eleven  before  noon  to  one  after  n(;on.  In  the  new  city 
there  arc  jruttcrs  or  fewcrs  below  the  earth  to  eondu6l  tlic 
water  and  impurities  from  the  houfe?  and  lircets  to  the  river; 
but  in  the  old  eity  there  are  lu  ne  of  thefe, 

"  As  the  houfes  are,  in  geneial,  five  or  more  ftorics  high, 
and  the  ftreets  narrow,  it  is  eafy  to  concci\  e  the  thicknefs  of 
population,  and,  of  eourfe,  the  va(i  quantity  of  impurity  that 
comes  into  the  ftreets  cvciy  day,  which,  will:  the  water  and 
c  icr  liquids  poured  in  likewife,  keep  always  there  a  vaft 
quantity  of  dirt.  A  great  fum  of  money  is  appropriated,  I 
know,  and  fome  pains  taken,  to  preferve  the  cleanlinefs  of 
the  city  :  but  without  entering  into  the  difculhon  how  this 
money  is  employed  or  difpofed  of,  which  is  but  very  little 
interefting  to  our  prefent  impiiry,  it  is  true  that  very  often 
r  have  been  obliged  to  make  a  great  turn  to  go  a  Ihort  dif- 
tance,  becaufc  it  was  impoffible  to  crofs  the  ftrcct  through 
the  dirt ;  and  very  often  1  have  feen  dogs,  cats,  and  other 
dead  animals,  lie  in  the  ftreets. 

"  There  is  in  every  houfe  (chiefly  in  the  new  city)  a  privy, 
with  a  canal  which  goes  up  to  the  highclt  ftory  ;  becaule,  as 
the  feveral  Hones  are  inhabited  by  different  t'amiUes,  they 
w  ant  fuch  a  convenience  in  every  one  :  but  this  canal  emits 
always  a  very  bad  fmell,  by  the  accumulation  of  impurities 
^vithin  its  walls,  which,  from  the  form  of  its  conflruclion, 
cannot  be  waflied  but  with  water  let  in  by  a  fmail  orifice 
or  hole.  There  is  alfo,  in  many  houfes,  a  pliice  in  tlie  inlide 
of  the  fireet-door  for  making  water,  which  couiributcs  its 
portion  of  bad  fiuell  j  and  the  hou|es  are  in  general  not 
very  clean. 

"  Befides  all  thefe  fources  of  putrid  exhalation?,  there  aro 
a  great  many  w  harves,  and  much  naked  fliore,  which,  being 
uncovered  bv  the  ebb-tide,  piefent  to  the  fun  a  furface  co- 
vered with  dirt  and  fea-weeds  undergoing  putrid  fermenta- 
tion. The  mouths  of  the  fevers  I  have  mentioned  above  go 
to  thc.whar,  Cff,  and  arc  likc\\  ife  bare  at  low  water.  The  fluid 
i)  whicil 
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which  comes  from  thefe  fcwers  contains  (o  many  infeiJling 
matters,  that  its  ftrong  putrid  fmell  can  fcarcely  be  endured. 

"  After  this  fhort  defcription  of  the  police  of  Liil)on,  in 
regard  to  its  clcanlinefs,  every  body  would  draw  the  inference, 
that  endemical  difeafes  muft  reign,  not  only  in  the  fummer, 
but  in  the  winter  time,  feeing  that  the  accumulation  of  the 
dirt  in  the  flreets  is  incomparably  greater  in  the  winter  than 
in  fummer.  The  connexion  there  is  between  malignant 
dificmpers  and  dirtinefs  is  very  well  known,  and  exprefsly 
marked  by  Tilfot  [Avh  au  Feuple  fur  la  Sante,  chap.  ii. 
§  7).  Happily,  Sir,  the  contrary'  is  the  fa(?t :  Lifbon  is  one 
of  the  mod  healthy  fituations  I  know,  and  its  inhabitants  do 
not  fufler  but  the  common  difeafes  to  which  the  human  body 
is  fubjecled.  ISIany  people  go  from  England  and  other 
countries  to  Lifbon,  in  certain  difeafes,  to  enjoy  the  benefit 
of  a  falubrious  place,  and  very  often  to  fpend  the  fummer 
agreeably  in  a  good  and  wholefome  climate. 

^^  What  then  can  be  the  caufe  of  this  apparently  phyfical 
contradiction  between  the  impurity  and  corruption  in  the 
flreets,  and  the  falubrity  of  the  air  ?  I  confcfs.  Sir,  I  can- 
noffind  any  explanation  of  this  phenomenon  if  I  reject  the 
the  theory  of  the  influence  of  calcareous  earth  upon  feptic 
fluids,  and  I  can  well  comprehend  the  reafon  if  I  admit  it. 

*'  The  buildings  in  Lifoon  arc  all  of  ftone,  and,  in  general,, 
of  marble  of  feveral  qualities,  and  chiefly  the  marmor  rafilia 
of  Linnaeus;  and  this  ftone  is  procured  in  the  neighbour- 
hood of  the  city.  All  the  houfes  are  white-wafljed  infide 
and  outfide ;  and  tbc  handfomefl;  new-fafliioned  houfes  are 
plaftered  with  a  plafter  they  call  cfcarlola,  a  compound  of 
gypfum  and  other  matters,  and  painted  over  that  compofi- 
tioij  in  water-colour's.  As  a  number  of  new  buildings  are> 
continually  creeling,  there  are,  in  all  the  ftreets,  a  great 
many  ftone-cuttcrs  hewing  the  ftones,  and  their  fragnients 
are  fcattcred  througli  the  ftreets.  Li  the  time  of  the  earth- 
<^uakcs,  as  the  houfes  fall  down,  the  attrition  of  the  ftones, 
one  againft  the  other,  breaks  them  in,  pieces,  reducing  many 
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tn  a  pou  c!er.  The  pavements  for  the  foot  pafTengcrg  arc  of 
large  marbles ;  and,  in  many  parts,  the- foil  is  calcareous 
too :  in  other  parts,  as  the  ftreets  are  paved  with  fmall 
round  ftones  or  pebbles,  the  accumulation  of  the  calcareous 
powder  niakes  a  ftratum  above  the  furface  of  the  ftreets  and 
public  places.  When  the  wind  blows  hard,  there  is  fo  great 
a  quantity  of  calcareous  powder  flying  about  that  it  is  in- 
commodious to  the  eyes,  and  fometimes  is  fo  fine  that  it 
comes  into  the  houfes  even  when  the  windows  and  faflies 
are  fluit  up. 

'^  Now,  to  what  can  I  impute  tlie  hcalthinefs  of  that  city 
but  the  quality  of  its  calcareous  earth  ?  w  hich  neutralizes  the 
putrid  exhalations,  or  feptic  acid,  which  impreaiiates  tlie 
atmofpherc,  and  thus  prevents  its  bad  and  fatal  effedls,  pre- 
lerving  that  city,  which  otherwife  would  be  the  fountain  of 
peftilence,  and  the  anti-chamber  of  death. 

*'  Af  o  other  caufe  can  be  difcovered  of  the  hcalthinefs  of 
Lifbon,  amongft  its  continual  putrid  infection,  recourfe  may 
be  had  to  the  climate,  and  to  the  temperature  of  the  atmo- 
fphere  :  but  I  believe  it  can  be  fufficientlv  proved,  that  the 
caufe  is  the  influence  of  the  calcareous  earth,  and  not  of  the 
climate ;  bccaufe,  if  this  falubrity  was  owing  to  the  climate, 
all  the  neighbourhood  of  Lifbon,  which  enjoys  the  fame  cli- 
mate, would  enjoy  the  fame  hcalthinefs  :  but  this  is  not  the 
cafe.  On  the  oppofite  bank  of  the  Tagiis,  over  againft  Lif- 
bon, there  are  .three  or  four  villages,  called  Almada,  Capa- 
rica,  and  CaflUlhas,  fituated  on  fmall  hills,  and  furrounded 
by  beautiful  farms :  the  buildings  there  are  in  general  of 
filiceous  ftones,  the  foil  is  fandy  and  in  fome  parts  clayev, 
and  the  Itreets  in  thefe  villages  infinitelv  cleaner  than  in 
Lifbon  ;  but  intermittent  and  remittent  fevers  prevail  in 
thefe  villages  and  their  neighbourhoods  almoft  every  fum- 
mer,  while  in  the  mean  time  Lifbon  is  perfecllv  free.  Near 
the  other  part  of  the  river,  in  the  neighbourhood  of  Lifbon, 
on  the  fhore  of  the  ocean,  there  are  other  fmall  villages,  as 
Cintra  and  CoUares,  from  whofe  neighbourhoods  the  ft  one 
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of  the  I.ilbon  buildings  comes,  and  the  foil  is  in  a  gtcJtt 
part  calcareous.  Thefe  places  arc  pointed  out  as  the  feat  of 
health,  and,  indeed,  are  the  moft  beautiful  and  pleafant 
fummcr  retreats  you  can  imagine. 

*'  After  this  flatement,  can  any  body  attribute  the  falubrit/ 
of  Lifbon  to  its  climate  merely  ?  Certainly  not :  becaufe  I 
obferve,  that  where  there  is  calcareous  earth  there  is  no  in- 
feftion,  notwithftanding  the  continual  exiftenee  of  putrid 
exhalations ;  and  where  there  is  not  calcareous  earth,  and 
the  foil  is  fandv,  gravelly,  and  clayey,  there  are  fevers,  al- 
thouti^h  the  climate  is  the  fame  ;  the  diltance  of  thefe  place* 
being  only  the  breadth  of  the  river,  about  three  mi'es. 

*'  To  thefe  unanfwerable  fa6ls  I  mu(l  add,  that  I  have  ob- 
ferved,  two  or  three  times,  in  Lifbon,  dead  animals  upon 
the  ruins  of  houl'es,  and  of  cor.rfe  furrcunded  with  calca* 
reous  earth,  in  a  Aatc  of  deficcation  ;  and,  at  the  fame  time, 
two  or  three  fathoms  diilant,  another  animal  dead -too,  and 
ivinfi-  upon  anotlie;  kind  of  foil,  in  a  (iate  of  complete  pu- 
trcfa(5tion.  The  realbn  of  their  prcfervation  is  obvious:  the 
fcptic  acid  was  ahforbcd  by  tlie  calcareous  earth  as  foon  as 
it  was  formed  by  the  union  of  fepton  with  oxygene ;  like- 
wife,  the  oil  formed  by  the  union  of  their  hydrogcnc  with 
carbone  has  been  imbibed,  tlie  water  formed  by  the  junc- 
tion with  oxvgene  evaporated,  and  the  ren)aining  parts  of 
the  aniwial  were  left  in  a  dry  ftate. 

*'  The  effects  of  calcareous  earth  and  alkalis  feem  to  be  very 
well  underfiood  by  the  people  of  Portugal :  they  put  chalk 
and  plafter  with  the  bodies  they  bury  in  the  churches;  and 
tliey  wafli  with  plailer  the  rooms  where  there  have  been  any 
fick  or  contagious  difordcrs.  Thii  precaution  they  never 
oruit. — I  pray  you  to  accept  my  bed  wiflies. 

"  I  am,  dear  Sir, 
"  Your's,  very  fmccrcly  and  affeftionately,- 
"  i'i IPPOLYTO  I.  DA  COSTA, 

"  S,'^MUEL  L.  MiTCniLL,    Efi.]." 
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III.  An  Account  of  Mr.  Buown's  Travels  through  Egypi 
and  Sjrid,  8cc.  * 


M. 


-R.  BROWN  arrived  in  Egypt  on  the  loth  of  January 
1792,  after  a  palTage  of  twenty-fix  days.  Some  information 
uhich  lie  obtained  in  Alexandria  having  induced  him  to  at- 
tempt exploring  the  veftiges  of  the  temple  of  Jupiter  Am- 
mon,  he  procured  an  interpreter,  and  made  the  nccelTary  ar- 
rangements for  the  convevance  of  his  baggage  and  provi- 
fions,  with  lome  Arabs,  who  are  employed  in  tranfportinf 
through  the  defert  dates  and  other  articles  between  Slwa  and 
Alexandria.  In  this  bufinefs  he  was  much  aflifted  by  Mr. 
Baldwin,  who  readily  entered  into  his  views,  and  did  every 
tiling  in  his  power  to  promote  their  fuccefs. 

On  the  24th  of  February  Mr.  Brown,  accompanied  by  the 
Arabs,  left  Alexandria,  and  travelled  the  firft  day  only  about 
eight  miles,  From  that  period  till  the  4th  of  March  their 
route  lay  along  the  coall,  and  they  were  never  long  out  of 
light  of  the  fea.  The  foil  was  generally  fmooth  and  fandy, 
and  the  vegetation  was  very  inconfidcrable ;  the  greater  part 
confiding  of  diHerent  kinds  of  glais-wort  or  kali,  which, 
however,  afforded  a  feafonable  relief  to  the  fuffering  camel. 
For  their  horfes  they  were  obliged  to  carry  a  conftant  fupply 
of  barley  and  chopped  firaw.  There  are  fcveral  kinds  of 
preferved  meat  prepared  among  the  orientals  for  long  jour- 
nies.  They  obviate  the  inconveniency  of  fait  provifion  by^ 
ufing  clarified  butter.  The  kind  mofl  ufed  is  called  m'ljhlly 
and  will  keep  good  for  many  years.  It  is  brought  from 
weftern  Barbary  to  Kahira  (Cairo). 

On  Sunday  the  4th,  having  trayclled  about  fix  hours, 
tliey  arrived  at  a  well  where  they  found  a  copious  fupply  of 
water  j  and,  having  refreshed  their  camels,  they  left  the 
coaft,  and  proceeded  in  a  fouth-wefl  direition.  From  Alex- 
andria to  this  well  the  time  employed  was  about  feventy- 

*  ExtraiStcd  trom  tliC  Account  of  his  Travels  ,uft  puD.ilheJ. 
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five  hours  and  a  half.  As  llic)'  had  little  hope  of  finding* 
any  more  water  between  that  and  Siwa,  they  were  obhged 
to  life  all  poffible  diligence  on  the  route,  fo  that  they  ar- 
rived there  on  Frii!?iy  ihe  9lh  at  eight  in  the  evening. 

Siwa,  which  anfwcrs  the  defcription  given  of  the  Oaze?, 
is  a  frnall  fpot  furrounded  on  all  fides  by  defert  land.  It  was 
about  half  an  hour  from  the  time  of  their  entrance  on  this 
territory,  by  a  path  bordered  with  date-trees,  that  they  ar- 
rived at  the  town  which  gives  name  to  the  diftricl.  They 
difmounted,  and  fcatcd  thcmfclvcs,  as  is  ufual  for  ftrangers 
in  that  country,  on  a  misjed^  or  place  employed  for  prayer^ 
adjoining  to  the  tomb  of  a  Marabut,  or  holy  perfon.  In  a 
ftiort  time  the  chiefs  came  to  congratulate  them  on  their 
arrival,  after  which  they  ronducled  them  to  an  apartment, 
not  indeed  very  commodious,  but  the  beft  they  were  pro- 
vided with ;  and,  after  a  fhort  interval,  a  large  difli  of  rice- 
and  fome  boiled  meat  were  brought  in,  the  fchechs  attend- 
ing while  the  company  was  ferved,  which  confifted  of  Mr. 
Brown's  interpreter,  his  conductor,  two  other  Bedouins, 
their  companions,  and  himfelf. 

It  being  difcovered  that  Mr.  Brown,  though  in  the  Turkifh 
drefs,  was  a  Chriftian,  he  experienced  fome  bad  treatment 
from  the  populace,  and  was  obliged  to  confine  himfelf  to 
his  apa<-tment  for  two  or  three  days.  On  the  fourth,  how- 
ever, he  was  allowed  to  walk  abroad  and  to  obfer\"e  what 
was  remarkable  in  the  place.  Having  walked  about  two 
miles  he  arrived  at  v^hat  they  called  the  Ruins,  or  Birbe;  and 
was  furprifed  at  finding  himfelf  near  a  building  of  undoubted 
^ntiquity,  and,  though  fmall,  in  every  view  worthy  of  no- 
tice. It  was  a  fingle  apartment  built  of  mafly  ftone  of  the 
fame  kind  as  thofe  of  which  the  pyramids  confift,  and  co- 
vered originally  with  fix  large  and  folid  blocks  that  reach 
from  one  wall  to  the  otlier.  The  length  he  found  thirty- 
two  feet  in  the  clear,  the  height  about  eighteen,  the  width 
•fifteen.  A  gate,  fituated  at  one  extremity,  forms  the  prin- 
cipal entrance^  and  two  doors  alfo,  near  that  extremity, 
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open  oppofite  to  each  oil.cr.  The  other  end  Is  quite  ruin- 
ous; but,  judging  from  circunillances,  il  may  be  imagined 
that  the  building  has  never  been  much  larger  than  it  now  is. 
There  is  no  appearance  of  any  other  edifice  having  been  at- 
tached to  it;  and  the  lefs  fo,  as  there  are  remains  of  fculp- 
ture  on  the  exterior  walls.  In  the  interior,  there  arc  three 
rows  oi  emblematical  figures,  apparently  dcfigncd  to  rtpre- 
fent  a  proccfllon  ;  and  the  fpace  between  them  is  filled  with 
hieroglyphic  characters  properly  fo  called.  The  fojit  is  alfo 
adorned  in  the  fame  manner,  but  one  of  the  (lones  which 
formed  it  is  fallen  within  :  the  other  five  remain  entire.  The 
fculpturc  is  fuflicicntlydiding-uiihable  ;  and  even  the  colours 
in  fome  places  remain.  It  was  mentioned  to  Mr.  Brown,  that 
there  were  many  other  ruins  rielir;  but  after  walking  for  fome 
time  where  they  were  dcfcribcd  to  be,  and  obferving  that  rough 
flones,  apparently  detached  from  the  rock,  were  pointed  out 
to  him  as  ruins,  he  returned  fatigued  and  dilfatisfied.  The 
fchechs  had  prepared  for  them  a  dinner  in  a  garden,  where 
they  were  unmolefted  by  intruders ;  and  the  fun  being  thcu 
near  the  meridian,  Mr.  Brown  took  the  opportunity  of  ob- 
ferving its  altitude  by  means  of  an  artificial  horizon.  The 
refult  was  not  materially  diflerent,  though  in  the  fequel  he 
repeated  his  obfervation  :  it  gave  N.  L.  2(f  1%  and  a  frac- 
tion ;  the  Ion.  E.  F.  44^''  54^ 

Mr.  Brown  ha\ing  found  a  monument  fo  evidently  Egyp- 
tian in  this  remote  quarter,  entertained  greater  hope  of  meet- 
ing with  fomething  more  confiderable  by  going  farther,  or 
of  being  able  to  gain  fome  information  from  the  natives,  or 
the  Arabs,  that  would  fix  exaftly  the  pofition  of  the  remains, 
if  any  fuch  there  were,  of  the  far-famed  temple  of  Jupiter 
Amnion.  He  therefore  applied  to  three  of  the  fchechs  who 
had  flievvn  themfelves  moll  friendly  towards  him  and  his  at- 
tendants, and  having  enquired  whether  they  knew  of  any 
ruins  farther  to  the  weftward  or  fuuth-weft,  one  of  them  re- 
plied that  there  was  a  place  {Arajchi^)  where  there  were 
ruins,  but  that  it  v/as  impoflible  to  appro?vch  it,  as  it  was 
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furrounded  bv  water,  and  there  were  no  boats.  Mr.  Brown 
foot!  found, from  the  defcriptlon,thatyin7/H'i^  was  not  theOafia 
of  Amnion ;  but,  conceiving  it  fomething  gained  to  pafs  far- 
ther weft,  he  determined  to  proceed  thither.  For  this  pur- 
pofe  it  was  neceflary  to  ufe  all  pofiible  fecrecy,  as  the  Slwefe 
were  bent  on  oppofing  his  farther  pro^refs.  An  agreement 
was  therefore  made  with  two  perfons  of  the  poorer  clafs  of 
the  natives,  for  a  few  zechins,  that  they  fliould  condu6l  him 
and  his  attenda.nts  to  Arafch'i':^  and  that,  if  what  they  fought 
for  was  not  there,  they  fliould  proceed  with  them  to  the  firft 
watering  place  that  they  knew  of  dirc6lly  to  the  fouthward. 
The  remainder  of  the  time  he  ftayed  at  Siwa  was  employed 
in  combating  the  difficulties  raifed  about  his  departure  ;  and 
it  was  not  till  Monday,  the  I2th  of  March,  that  he  was  en- 
abled to  commence  his  journey  weft. 

The  Oafis,  which  contains  the  town  of  Siwa,  is  about  fix 
miles  long,  and  four  and  a  half  or  five  wide.  A  large  pro- 
portion of  this  fpace  is  filled  with  date-trees :  but  there  are 
alfo  pomegranates,  figs  and  olives,  apricots  and  plantains; 
and  the  gardens  arc  remarkably  flouri{hing.  The  inhabi- 
tants cultivate  a  confiderable  quantity  of  rice,  which,  how- 
ever, is  of  a  reddifli  hue,  and  different  from  that  of  the  Delta. 
The  remainder  of  the  cultivable  land  furniflies  wheat  enough 
for  the  confumpticu  of  the  inhabitants.  Water,  both  fait 
and  frefli,  abounds;  but  the  fprlngs  which  furnifli  the  latter 
are  moft  of  them  tepid;  and  fuch  is  the  nature  of  the  wa- 
ter, air,  and  other  circmnftances,  that  ftrangers  are  often 
affefted  with  agues  and  malignant  fe\ers.  One  of  thofe 
fprings,  which  rifcs  near  the  building  before  defcribed,  is 
obfer\'ed  by  the  natives  to  be  fonietimes  cold  and  fometimes 
warm.  After  the  rains  the  ground  in  the  neighbourhood  of 
Siwa  is  covered  with  lalt  for  many  weeks. 

Mr.  Brown,  having  lefl  his  temporary  refidence,  proceeded, 
himfelf  and  interpreter  on  horfeback,  his  original  condu6lor 
on  foot,  and  the  two  men  he  had  hired  each  on  an  afs ;  but 
Ije  had  not  gone  far  before  one  of  the  latter  told  him  that  it 
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Would  be  neceflary  to  return,  as  the  people  of  the  town  were 
in  purkiit  of  them,  and  would  not  permit  them  to  go  and 
difinterthe  treafurcs  o^  Arafchlc.  They  neverthelefs  conti- 
nued their  journey  for  two  days,  and  at  the  end  of  that  time 
arrived  at  the  place  defcribed  to  them.  It  was  not  far  from 
the  plain  of  Gegalnb.  Mr.  Brown  here  found  an  ifland  in 
the  middle  of  a  frnall  lake  of  fait  water,  which  contained 
mif-fhapen  rocks  in  abundance,  but  nothing  that  he  could 
pofitivelv  decide  to  be  ruins ;  nor  was  it  very  likely  that  any 
fuch  fliould  be  found  there,  the  fpot  being  entirely  deflitute 
of  trees  and  frefli  water.  Mr.  Brown,  however,  had  the  cu-^ 
riofity  to  approach  nearer  to  thefe  imaginary  ruins,  and  ac- 
cordingly forced  his  horfe  into  the  lake.  The  horfe,  from 
fatigue  and  weaknefs,  or  original  inability  to  fwim,  fooix 
found  himfelf  entangled,  and  could  not  keep  his  head  above 
water.  Mr.  Brown  fell  with  him,  and  was  unable  to  de- 
tach himfelf;  and  when  he  at  length  found  himfelf  on  dry 
ground,  the  circumftances  he  was  under  prevented  him  from 
making  any  farther  obfervation  on  this  ifland  and  lake. 

After  vifiting  this  place,  Mr.  Brown  and  his  attendants 
continued  their  journey  fouth  according  to  the  agreement 
made  with  the  guides,  but  found  the  purfuit  equally  fruitlefs. 
At  the  end  of  the  third  day,  having  arrived  in  lat.  28^  40', 
or  nearly  fo,  they  became  much  di ft refled  for  water :  they 
remained  a  whole  night  in  fufpenfe  concerning  their  deftiny, 
when  at  length  a  fupply  of  that  neceflary  refrefliment  was 
found.  As  they  did  not,  however,  difcover  any  thing  that 
bore  the  leart  refemblance  to  the  obje£l  of  their  fearch,  they 
were  obliged  to  think  of  returning,  which  they  did ;  and^ 
falling  into  the  ftraig;ht  road  from  Siwa  to  Alexandria,  ar- 
rived at  the  latter  on  the  2d  of  April  1792  *. 

Mr.  Brown,  after  remaining  fome  time  at  Alexandria,  to 

*  Mr.  Brown  favs,  that  an  opinion  has  been  communicated  to  him,  that 
Siwa  is  the  Siropum  of  Ptolemy,  and  that  the  building  defcribed  was  pro- 
bably coeval  with  the  temple  of  Jupiter  Ammon,  and  a  dependency  on  it. 
D'Anville  fuppofts  Siwa  to  be  Mareotis. 
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recover  from  the  effects  of  his  journey,  commenced,  on  lh« 
ill  of  May,  another  to  Rafhidj  where  he  ftaid  five  days} 
and  on  the  6th  of  Mav  emharkcd  with  a  view  of  proceeding 
to  Terane,  a  town  fituated  on  the  left  of  the  mott  weftern 
mouth  of  the  Nile,  at  a  very  fmall  diftance  from  the  river. 
From  Terane  Mr.  Brown  made  an  cxcurfion  to  view  the 
lakes  which  produce  natron,  and  to  obfervc  that  produdion 
in  its  nafcent  ftate.  One  of  them  was  very  irregular  in  its 
form,  fo  that  if  was  not  eafy  to  fay  what  might  be  the  quaiit- 
titv  of  ground  co\ered  with  water.  It  is  higher  in  winter 
than  infummer ;  and,  at  the  period  when  Mr.  Brown  viewed 
it,  he  could  no  where  difeover  that  the  breadth  of  it  ex- 
ceeded a  mile :  it^  length  might  be  nearly  four.  Towards 
the  end  of  fummer  thefe  lakes,  it  is  faid,  are  almoft  dry,  and 
the  fpace  from  which  the  water  has  retired  is  then  occupied 
by  a  thick  depolition  of  fait.  Not  far  from  the  eaftern  ex- 
tremity a  fpring  rifes  with  fome  force,  which  much  agitates 
the  red  of  the  v/ater.  Clofe  to  the  fpring  the  depth  was  far 
greater  than  our  traveller's  height,  in  other  parts  it  did  not 
generally  exceed  three  feet.  The  thermometer  near  the 
fpring  flood  at  76,  while  in  the  open  air  it  was  at  (S7.  The 
more  weftern  lake  differs  not  n^.ateriaily  from  the  eaftern,  in 
lize,  form,  or  produtSlions :  the  colour  of  the  water  in  both 
is  an  imperfecl  red,  and,  where  the  bottom  is  vilible,  it  ap- 
pears almoft  as  if  covered  with  blood.  Salt,  to  the  thick- 
ncfs  of  live  or  fix  inches,  lies  conftantly  in  the  more  {hallow 
part.  How  thick  the  fubftance  of  natron  commonly  is  in 
the  lake,  Mr.  Brown  did  not  accurately  determine  ;  but 
thofe  employed  to  collc6t  it,  reported,  that  it  never  exceeded 
<L  cubit  or  common  pike.  Having  fpent  two  davs  and  part 
of  a  third  in  the  vicinity  of  the  lakes,  Mr.  Brown's  attend- 
ants grew  tired,  and  he  was  obngcd  to  return.  After  a  fliort 
interval  he  embarked  for  Kahira,  and  arrived  there  on  the 
16th  of  May  1792. 

Mr.  Brown  being  determined  to  undertake  a  journey  to 
AbylTinia,  employed  the  greater  part  of  the  fummer»  which 
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he  fpent  at  Kahira,  in  learning  the  Arabic  language ;  but 
dill  judging  that  he  fliould  have  occafion  for  an  interpreter, 
he  took  care  to  provide  a  Greek,  who,  befides  his  native  lan- 
guage, was  ac(|aainted  with  the  TurkiHi,  Arabic,  and  Ita- 
lian :  he  had  alfo  with  him  a  Mahomniedan  of  the  lower 
clafs  of  the  Kahirincs,  who,  as  belong?  to  that  character, 
was  prepared  for  every  office.  Thus  provided,  he  fet  out 
by  water  on  the  loth  of  September,  and  on  the  8th  day- 
reached  Afliut.  Having  fpent  about  fourteen  days  here 
waiting  for  a  boat,  he  was  at  length  able  to  hire  one  of  a 
moderate  fize ;  and  leaving  Avliut  on  the  4lh  of  Oclober, 
arrived  on  the  nth  at  Girgi,  formerly  the  capital  of  Upper 
Egypt.  On  the  17th  he  arrived  at  Dendcia,  the  ancient 
Tentyra,  where  he  faw  the  noted  temple,  the  molt  pcrfeft 
fpceimen  of  Egvptian  arehitcftare  how  remaining.  It  is  in 
the  form  of  an  oblong  fquare,  200  feet  by  150,  Pococke  fays 
145,  and  is  now  almoil  buried  in  the  fand.  The  fame  nig'at, 
about  twelve,  he  reached  Ghenne,  the  ancient  Coene  or 
CcKnopolis ;  and  on  the  23d  came  to  x\kf6r,  the  ancient 
Thebes.  After  pafling  three  days  in  and  around  tliefe  ruins, 
Mr.  Brown  proceeded  on  his  voyage  up  the  Nile,  and  on 
tlie  3 id  arrived  at  Alluan,  the  ancient  Syene,  where  he  re- 
mained three  davs,  contriving,  if  poHible,  to  purfue  his  route 
up  the  river;  but  a  war  having  arifen  between  the  Mam- 
luks  of  Upper  Egypt  and  the  Caflief  of  Ibrim,  no  one  was 
fuffered  to  pafs  from  Egypt  to  Nubia.  The  caravans  had  all 
been  ftopped  for  many  months,  and  not  even  a  camel  could 
be  procured.  Our  traveller  being  therefore  conitrained,  with 
deep  regret,  to  abandon  his  defign  of  penetrating  to  Abyf- 
fmia  by  this  route,  gave  up  all  hope  for  that  ieafon,  and 
began  to  think  of  returning. 

jMr.  Brown,  therefore,  left  Atfuan  on  the  4th  of  Novem- 
ber 1792,  and,  proceeding  rapidly  down  the  Nile,  arrived  at 
Ghenne  on  the  7  th.  From  Ghenne  he  made  a  fliort  excur- 
sion to  Coffir;  but  he  did  not  think  it  advifeal^le  to  ftay 
long  there,  as  the  people  were  highly  iuceiifed  at  that  time 
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againfl:  the  Franks  on  account  of  the  following  circumllance, 
which  had  taken  plr.ce  there  three  or  four  years  before.  An 
Englifli  vefl'el,  commanded,  as  is  faid,  by  a  Captjiin  Mit-^ 
chel,  having  moored  there,  a  quarrel  arofe  between  the  crew 
and  the  natives  refpc<Sting  a  fupply  of  water,  whicli  is  a  com- 
modity difficult  to  be  procured.  From  a  viol-rnt  contention 
blows  en fued,  and  the  captain  -hought  hinifelf  juftitied  to 
fire  upon  the  town ;  in  confequence  of  which  fevcral  perfons, 
fome  fay  fourteen,  were  killed,  and  much  damage  done. 
The  natives  were  eiceedinglv  exafperated,  and  Uvore  to  fa- 
crifice  the  firil  Englifhman  that  (hoi  Id  fall  into  ilieir  hands. 
Mr.  Brown  found  little  to  reward  hmi  for  expofmg  himfelf 
to  the  danger  of  this  excurfion,  except  the  fight  of  fome  cu- 
rious rocks,  which  he  thus  defcribes  : — The  roads  we  travelled 
in  going  to  Coffir,  as  well  as  in  returning,  have  icniething 
in  them  very  remarkable :  the  rough  ana  lofty  rocks  of  gra-r 
nite  and  porphyry,  with  which  it  is  on  all  fides  environed, 
have  a  magnificent  and  terrific  appearance;  and  the  road 
bctvveen  them,  which  is  almofi;  level  throughout,  gives  the 
idea  of  immenfe  labour  in  cutting  it.  All  thefe  circum-r 
ftances  concur  in  teftifying  the  importance  Cofiir  mufl:  once 
have  had  as  a  port.  In  the  route  we  took  in  going,  at  cer- 
tain diftances,  on  the  higheft:  rocks,  is  obfervable  a  fucceflion 
of  fmall  fi:ru£tures,  formed  with  unccmented  fiones,  and 
which,  by  the  marks  of  fire  within  them,  feem  to  have  ferved 
as  fio"nals.  Thefe  are  numerous,  but  thev  are  too  rude  to 
enable  one  to  fix  any  time  for  their  ereftion.  They  appear 
to  me  to  be  pretty  ancient.  The  red  granite  is  in  vaft  quan-r 
titles ;  and  the  chain  of  rocks,  coiififting  of  that  fubfiance, 
appears  to  extend  itfelf  in  a  north  anci  fouth  direction.  Huge 
rocks  of  porphyry,  both  red  and  green,  ftre  difiinguifiiable ; 
and,  as  appears,  more  of  it  in  the  road  we  purfued  in  going 
than  in  that  by  which  we  returned.  I  obferved  ruins  of 
alabafter  in  both,  but  particularlv  in  returning.  The  verd& 
aut'ici)^  it  was  long  before  I  could  difcover ;  at  length  I  found 
it  in  returning,  by  the  figns  Bruce  had  defcribed.     In  {hort, 
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the  route  unfolds  a  trealure  of  marbles  that  aftoniflics  the 
beholder,  and  demonftrates,  that,  on  any  future  oceafion,  the 
quarries  may  be  again  wrought,  and  modern  architeclure 
equal  that  of  the  bcil  ages  of  Greece  or  Rome  as  to  richnefs 
and  durability  of  ornament,  if  ever  it  (hall  in  juftnefs  of 
proportion,  (implicitv  of  tafie,  or  unity  of  parts  in  one  fub- 
lime  whole,  which,  indeed.  Icenis  fufficiently  problematical. 
On  the  2ift  of  November  Mr.  Brown  returned  to  Afliut, 
and  on  the  30th  fct  fail  for  Kahira,  which  he  reached  on  the 
Sth  of  December. 

[To  be  cr;ntini)ed.] 
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(IGHT  or  nine  years  ago,  being  much  (truck  by  an  ac- 
count which  I  read  of  the  fliipwreck  of  twenty-four  perfons 
who  perilhed  fo  near  the  lliore  that  their  cries  could  be  dif- 
tin6lly  heard,  an  idea  immediately  occurred  to  me,  of  endea- 
vouring to  difcover  fome  means  proper  for  faving  the  crews 
of  (hipwrecked  veflels,  at  leaft  under  fuch  circumftances, 
that  is  to  fay,  at  the  diftance  of  forty  or  fifty  fathoms  from 
the  fhore;  for  I  did  not  then  imagine  that  it  could  be  done 
at  the  diftance  of  two  or  three  huiidred,  as  I  afterwards  dif- 
covered.  I  perceived  at  firlt  that  the  only  means  to  fave  the 
crew  of  a  veffel  in  fuch  a  ftate,  would  be  to  eftablifn  a  rope  of 
communication  from  the  fliore  to  the  fliip.  After  examin- 
ing a  number  of  means,  both  ancient  and  modern,  I  fixed 
on  a  bomb  or  cannon-ball  (a  bomb  I  think  preferable),  to 
which  Ihould  be  faftened  the  end  of  the  rope,  extended  after- 
wards in  a  zig-zag  direftion  before  the  mortar  or  cannon,  or 
fufpended  on  a  pivce  of  wood  raifed  feveral  feet.  But  as  it 
>vas  neceffary  to  know  if  the  cord  would  not  break  by  the 

*  From  a  late  French  JournaL 
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force  of  the  explofion  and  the  velocity  of  the  motion,  I 
thought  it  proper  to  conlult  profefliona!  men.  I  wrote  to 
fome  officers  of  the  artillery  in  garrifon  at  La  Fere,  and  they 
almoft  all  replied  that  the  rope  would  infallibly  brt'^ik. 

Not  fatisfied  with  this  anfwer,  I  happily  conceived  the  id?a 
of  making  the  experimejits  on  a  fmall  fcale.  I  caufed  a  piece 
of  the  barrel  of  a  nmilict  to  be  filed  into  the  form  of  a  fmall 
mortar  of"  i8  lines  in  length  internally;  and  having  tie'd  a 
packthread  to  a  common  ball  of  lead,  I  nrade  an  experiment, 
which  perfectly  fuccecded,  as  did  a  great  many  others  wliicli 
I  repeated  afterwards  even  with  the  llrongell  charges  of 
powder.  I  communicated  this  fuccefs  to  thefe  officers  of 
artillery,  who  replied,  that  there  was  a  great  difference  be- 
tween a  quarter  of  an  ounce  of  powder  and  four  or  five 
pounds  employed  for  a  bomb ;  and,  in  fhort,  that  the  rope 
would  break. 

Being  defirovis  to  afcrtain  ^xhdX  truth  there  might  be  in 
this  affertion,  I  repaired  to  a  larg::  iron  furnace,  where  I  re- 
mained ten  days,  and  where  I  cai  fed  a  mould  to  be  formed 
for  a  four-inch  mortar  and  a  b  .iict  of  the  fame  calibre:  I 
had  them  both  caft,  and  made  an  experiment  \\  ith  a  rope 
three  or  four  lines  in  diameter  and  eighteen  oun;.es  of  pow- 
der, which  fucceeded.  I  then  came  to  Paris,  where,  after 
ftavino-  eight  months,  I  obtained  an  order  from  government 
to  make  my  experiments  on  a  grand  Icale  even  at  La  Fere, 
where  I  had  to  expe6t  men.  prejudiced  agauill  the  fuccefs  of 
my  attempts.  When  I  went  thither  they  perfided  that  they 
would  not  fucceed.  I  knew,  however,  what  1  had  to  de- 
pend upon,  as  I  had  already  made  experiments.  In  fl)ort  I 
repeated  them,  and  they  completely  fucceeded.  The  firll 
day,  nothing  being  done  in  a  proper  manner,  fome  of  the 
experiments  failed  ;  but  things  being  arranged  better  next 
morning,  we  repeated  them  levcn  times  without  once  fail- 
ing, viz.  four  times  with  a  mortar  of  eight  inches,  and  three 
w;th  one  of  twelve,  augtiientiiig  each  time-  the  charge  of 

the 


JJApivreckcd  iisar  the  Conf..  2^1 

the  powder  from  the  vveakeft  to  the  ftrangcd:.  Tlic  rpe<£la- 
tors  having  judged  that  this  nuiiihcr  was  fully  ruiiicjcnt  to 
eltablitli  tlie  truth  of  tiie  difcoverx,  no  more  K\c:<t  made. 

I  lliall  now  proceed  to  other  nieaus,  which  I  have  devifL-d 
not  only  for  faving  the  crews  of  veil'els,  but  ahb  the  greater 
part  of  the  cargoes  when  expofed  to  danger  near  the  coafl.. 

lit,  Tt  mull  be  remembered,  that,  in  fueh  circumftances, 
the  only  thing  necefl'ary  is  to  get  a  cord  of  conimunicatioa 
conveyed  to  the  vellel  in  danger.  It  ought  to  be  remem- 
bered alfo,  that  a  vellcl  is  never  cait  away  orperiflies  on  the 
coad,  bat  becaufe  it  is  driven  thither  agalnll  the  will  of  the 
captain,  and  by  the  violence  of  the  waves  and  the  wind, 
which  ahnolt  always  blows  from  the  fea  towards  the  fliore, 
without  which  there  wur.id  be  no  danger  to  be  apprehended: 
confequently,  in  thefe  circumltances,  the  wind  comes  always 
from  the  lea,  either  directly  or  obliquely,  and  blows  towards 
the  lliore. 

A  common  paper  kite,  therefore,  launched  from  the  velTel 
and  driven  by  the  wind  to  the  fliorc,  would  be  fufficient  to 
fave  a  crew  confiltingof  i5coleamen,  if  lueh  were  the  num- 
ber of  a  (hip  of  war.  This  kite  would  convey  to  the  fliore  a 
Itrong  packthread,  to  the  end  of  which  might  be  affixed  a 
cord,  to  be  drawn  on  board  by  means  of  the  Itring  of  the 
kite  ;  and  with  this  cord  a  rope,  or  as  many  as  (hould  be  ne- 
celfary,  might  be  conveyed  to  the  Ihip. — It  may  be  readily- 
conceived  that  I  cannot  here  enter  into  any  detail  concern- 
ing various  circumitazices  relating  to  this  fubjecl  which  it 
might  be  neceflary  to  mention. 

ad,  A  fmall  balloon,  of  lix  or  feven  feet  in  diameter,  and 
raifed  by  rarified  air,  would  be  alfo  an  excellent  means  for 
the  like  purpoie  :  being  driven  by  the  wind  from  the  velfel 
to  the  fliore,  it  would  carry  thither  a  ftring  capable  of  draw- 
ing a  cord  with  which  feveral  ropes  might  be  afterwards 
conveyed  to  the  vefl'el.  Had  not  the  difcovery  of  citizen 
Montgohier  produced  any  other  benefit,  it  would  be  entitled 
on  this  account  to  be  confidered  as  of  great  importance, 
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0^^^  Afky-rocket,  of  a  large  diameter,  would  be  of  equal 
fervicc.  It  would  alfo  carry,  from  the  veflcl  to  the  Ihore,  a 
ilring  capable  of  drawing  a  rope  after  it.  C.  Ruggieri,  whom 
I  have  conl'ulted  on  this  fubjedl,  told  me,  that  he  made  fome 
four  inches  in  diameter,  which  rofe  to  a  great  height ;  and 
that,  with  a  ftring  attached  to  them,  they  would  go  to  the 
diftance  of  four  or  five  hundred  fathoms,  which  is  more  than- 
■would  be  neceflarv.  They  may  be  kept  in  a  ftate  fit  for 
fei'vice  two  years,  if  depofited  in  a  dry  place. 

Lallly,  A  fourth  plan  for  faving  the  crew  of  a  (liipwrecked 
veflel,  is  that  of  throwing  from  the  vefTel  into  the  fea  an 
empty  cafk  with  a  cord  attached  to  it.  The  wind  and  the 
waves  would  drive  the  cafk  to  the  (liore,  and  afford  the  means 
©f  efliablifhing  that  rope  of  communication  already  men- 
tioned. Each  of  thele  methods  may  be  improved,  but  I 
«anuot  at  prefent  enter  into  aoy  detail  ''^. 

V.   On  the  different  Kinds  of  Cadmia,  and  particularly  thofe 
»fZinc  and  Cobalt.     By  I.  i.  Bindheim  ofMofcozuf. 

X  HE  furefi.  metliod  of  clafling  minerals  is  without  doubt 
to  arrange  them,  net  according  to  their  external  charafters, 
but  according  to  their  internal  component  parts.  For,  thougii 
the  former  in  fome  meafure  ferve  for  difcrimination,  and 
are  therefore  not  altogether  vifelcfs,  they  are  not  fo  precifc 
and  certain  as  to  form  a  bafis  for  a  fyllem  of  mineralogy, 

•  The  author  of  the  above  pnpers  fays,  that  he  announced  his  difcovery 
Ih  the  Ajfricbes  dc  Paris  on  the  29th  of  January  1794.  However  this  may 
be,  we  know  that  one  of  his  methods,  that  of  conveying  a  rope  to  the 
feore,  by  attaching  it  tp  a  bullet  or  bomb  to  be  afterwards  fired  from  a 
cannon  or  mortaj:,  was  propoled  a  few  years  ago  by  a  ferjeant  or  ofliccr  tif 
artillery  at  Woolwich,  n^med  Ikll.  Some  experiments  of  the  fame  kind 
made  at  Portfmouth,  we  believe,  aniwcrcd  expeclation.  The  ufc  of  a  kite  or 
rocktt  feems  to  deftrve  attention  ;  and  we  do  not  hefitate  to  fay,  that  the  \ 
former  could  hardly  fail  of  producing  the  defired  ejieft.  At  any  rate  it  \\i 
rr.iglit  be  tafily  tried.     Editor. 

■\  Frona  Neue  Nordijche  Stj'ii'ijf,  by  Profefjor  Pallas,  Vol.  VI. 
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dice  the  attentive  naturallfl:  Is  fufficienily  taught,  by  expe- 
rience, that  in  the  mineral  kingdom  fubftances  of  the  fame 
genus,  though  different  in  external  form,  confift  often  of  the 
iiime  component  parts ;  and  that  other  bodies  of  the  hk« 
kind  differ  in  their  component  parts,  though  pcrfe6lly  ahkc 
in  their  external  appearance.  As  tdis  is  the  cafe,  we  caa 
find  no  better  guide  to  conduft  us  to  an  invariable  claflifica- 
tion,  arrangement,  and  definition  of  mineral  bodies  than 
chemiflry ;  a  knowledge  which  mufl  be  united  with  that  of 
the  external  charafters  of  minerals. 

To  give  an  inftance  of  the  uncertainty  which  arifes  when 
thefe  are  feparated,  I  fhall  here  mention  thofe  ores  which 
are  known  by  the  name  of  cadmia ;  for  it  would  fcem,  by 
the  many  improper  denominations  which  are  often  founded 
on  their  external  characters,  as  if  we  were  almoft  conducted 
back  to  the  dark  age  of  Cadmus,  from  whom  the  Europeans 
are  faid  to  have  firft  learnt  the  art  of  fufing  ores  on  a  large 
fcalc,  and  from  whom,  in  all  probability,  the  term  cadmia 
had  its  origin.  In  this  refpeft  chemical  knowledge  is  a 
better  guide  than  external  charafters,  and  the  names  thence 
deduced,  and  often  very  improperly ;  it  enables  us  to  define 
minerals  with  more  accuracy,  and  condutSls  us  nearer  than 
the  latter  to  the  real  knowledge  of  nature  in  this  department, 
"without  which  all  mineralogical  knowledge  muft  be  uncer- 
tain and  imperfect.  As  it  would  be  fuperfluous  to  fay  more 
on  this  fubje6l,  I  ihall,  for  the  prefent,  confine  myfelf  to  the 
cadmias,  and  thofe  ores  alone  which,  when  dccompofed  in 
a  proper  manner,  ajid  fully  purified,  yield  thofe  metals  called 
%x\\Q.  and  cobalt. 

(yZiNC. 

Ores  that  contain  zinc  are  found  in  numerous  varieties 
and  of  different  forms.  Sometimes  they  are  combined  with 
oxygen  and  the  fulphuric  acid  ;  and  fometimes  there  are 
found  in  them,  befides  zinc,  various  foreign  component 
parts,  fuch  as  argil  and  filiceous  earth,  a  little  iron,  lead, 
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and,  at  times,  alfo  a  fmall  portion  of  copper.  In  blende  tlic 
fulplun-  is  conihined  wiih  iron,  and  the  particles  of  zinc- 
are  fcattered  through  the  mixture.  The  fo  called  furnace 
calamine  is  obtained  by  the  fullon  of  fome  kinds  of  lead  ore 
when  the  particles  of  zinc  are  fubli mated  by  ftrong  heat 
to  a  cooler  place  of  the  furnace  called  the  -zinc  Jhol,  where 
they  adhere  in  the  form  of  a  grey  or  yellowilh  ftonc.  In 
preparing  brafe,  and  other  operations  of  the  like  kind, 
the  fublimated  zinc  calx  is  collected  luider  the  name  of 
luhile  nicht ;  but  what  adheres  lower  down,  and  becomes  a 
hard  mafs,  is  called  grty  tut'ia ;  and  this  fubllance,  as  fome 
fulphureous  vapour  feems  to  adhere  to  it  the  longer  it  lies 
expofed  near  the  fmelting  houfes,  becomes,  by  the  effetls  of 
the  atmofphere,  always  more  proper  for  ufe.  Belides  the 
above,  we  have  zinc  calx,  zinc  fpar,  tutanego  ore,  the  lalt 
of  which  was  firft  difcovered  in  China;  but  1  am  convinced, 
by  experiments,  that  a  like  ore,  which  is  natural  flowers  of 
zinc,  is  found  in  Germany  in  the  Thomas-lloUen  at  Blei- 
bera;.  We  have  alfo  zeolite -formed  calamine,  zinc  blende, 
glittering  blende,  black  blende,  reddifli  brown,  phofphorifed, 
greenifh-vellow,  white,  and  yellow  blende.  Such  kinds  are 
found  in  England,  Siberia,  China,  Sweden,  Silefia,  Saxony, 

In  examining  thefe  fubflances  various  chemifts  have  ren- 
dered great  fervice  to  mineralogy,  panicularly  Brand  and 
Schwab,  counfellors  of  the  mines  in  Sweden.;  and  thefe 
were  followed  by  Jufti,  Pott,  Henkel,  and,  above  all,  Mar- 
graaf,  who  employed  great  care  and  accuracy  in  fufmg  and 
examining  them  ;  but  Bergmann,  to  whom  fcicnce  is  fo 
much  indebted,  has  given  moft  excellent  models  for  the 
decompofition  of  thefe  ores.  Whether  there  be  native  zinc 
or  not,  has  ncAcr  yet  been  fully  afcertained ;  and  we  mull 
ftill  remain  in  doubt  until  the  account  of  its  being  found  in 
the  ifland  of  Naxos,  in  the  Archipelago,  be  becter  con- 
lirmed.  The  zinc  ore  of  Goflar,  tliat  found  in  Cornwall, 
and  a  little  of  the  Swcdiih,  can  be  rendered  ufcful  and  pro- 
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dufllve.  The  zinc  obtained  from  China,  under  the  namu 
of  lutdnc^ro^  is  confidcrcd  to  be  purer  than  the  German,  and 
tlieretorc  a  fmajl  difference  is  obferved  in  their  i'pecific  gra- 
vities. 

The  properties  of  zinc  feparatcd  from  Its  ore,  and  puri- 
fied, arc,  that  it  fcarcely  undergoes  anv  variation  in  atmo- 
fpheric  air  or  in  water ;  and  that,  by  the  addition  of  copper, 
in  different  proportions,  you  obtain  brafs,  pinchbeck,  prince's 
metal,  Manheim  ffold,  Sec.  All  acids  deprive  it  of  its  in- 
flammable matter,  and  dlifolvc  it  with  effervefcence.  Witii 
the  vitriolic  acid  it  gives  a  cr)-ilalllne  fait,  which  is  fulphat 
of  zinc,  or,  as  it  1?  commonly  called,  white  vitriol.  That 
white  vitriol  which  is  obtained  not  in  a  cryftalline  form,  but 
in  white  mafl'es  like  refined  fugar,  contains  often  a  mixture 
of  toreign  metallic  particles,  fuch  as  iron,  copper,  and  lead; 
but  it  may  be  purified  by  adding  to  a  folution  of  it  pure  zinc, 
by  which  the  above  metals  will  be  precipitated  :  if  the  fo- 
lution be  then  filtered,  and  expofed  to  cr)-ftalllfe,  you  will 
obtain  pure  while  vitriol. 

By  the  nitrous  acid,  zinc  is  dilTolved  with  a  ftrong  effer- 
vefcence and  in  great  cpaantitv  producing  cryftals :  if  you 
pour  alcohol  over  thefe  and  diltil  them,  you  will  obtain  very 
good  edulcorated  fpirit  of  nitre.  It  dilTolves  alfo  in  the  mu- 
riatic acid,  and  emits  a  ftrong  offenfive  vapour  j  this  clear  fo- 
lution faturated  cannot  be  brought  to  llioot  into  cryftals :  if 
you  reduce  it  by  evaporation  to  a  gelatinous  mafs,  and  place 
it  in  a  retort  over  the  fire,  you  obtain,  in  the  fame  manner 
as  when  you  diftil  zinc  with  fal-ammoniac  and  corrofive 
fublimate,  butter  of  zinc  of  a  fomewhal  thick  confiflence. 

It  is  foluble  alio  in  aqua-regia,  and  by  that  acid  gives  a 
triple  neutral  fait,  in  the  fame  manner  as  fal-ammoniac.  It 
diiibU-es  like  wife  in  concentrated  acetous  acid,  and  flioots  in- 
to cryftals :  the  remaining  acids,  viz.  of  fparry  fluor,  arfenic, 
borax,  fugar,  tartar,  forrel,  citrons,  ants,  phofphorus,  and 
fat,  exercife  an  action  over  zinc  alfo.  The  alcaiine  folvents 
do  the  fame  J  and  the  proccfs  fucceeds  heft  with  a  concen- 
trated 
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trated  folution  of  the  volatile,  not  cauftic  alcali,  during^ 
which  an  effervefcence  is  obfcrved,  and  by  which  the  zind 
exhibits  traces  of  an  add  :  the  produce  is  cryftals  of  a  neu- 
tral fait. 

Flowers  of  zinc,  like  zinc  itfclf,  are  foluble  in  an  acid  J 
but  with  this  difference,  thai  no  eflcrvefcence  takes  place. 
Thefe  flowers  are  produced  during  the  fufion  of  zinc  in  an 
open  crucible,  when  the  heat  is  increafed  to  above  370  degrees. 
The  metal  then  inflames  with  a  whiiiCh-green  flame  of  a 
cJazzIino-  brig-htnefs,  which  fcems  to  diffufe  over  the  faces  of 
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thofe  prefent  a  death-like  palenefs ;  and  the  metal,  by  being 
deprived  of  its  inflammable  matter,  (united  to  oxygen,)  Is  con- 
verted into  a  tender  calx,  which,  by  the  violence  of  the  ia- 
fiammation,  is,  on  account  of  its  lightncfs,  carried  upwards 
like  wool  or  a  cobweb.  Zinc,  calcined  in  this  manner,  ia 
called  the  flowers  of  zinc,  and  alfo  phUofophic  wool,  not  to 
mention  other  lingular  appellations  of  the  alchemifts.  During 
this  operation  zmc  exhibits  fome  phenomena,  fuch  as  the 
finell,  the  flame,  &c.  which  are  fimilar  to  thofe  that  occur 
during  the  combufl:ion  of  phofphorus ;  and  therefore  people 
were  led  to  fuppofe  that  the  phofphoric  acid  was  contained 
in  zinc.  By  the  above  proccfs  the  weight  of  this  calx  is  in- 
creafed  a  tenth  part,  and,  as  fome  have  remarked,  even  more, 
and  at  the  fame  time  it  becomes  fixed.  When  expofcd  on  coals 
to  the  blow-pipe,  it  becomes  yellow,  and  on  cooling  refumes 
its  whitenefs,  which  is  a  proof  that  the  flowers  of  zinc  are 
genuine.  It  can  be  fufed  into  a  yellowifli-brown  glafs,  and, 
by  adding  the  inflammable  matter;  can  be  reduced  in  clofe 
veflcls. 

In  a  clofe  veflel,  expofed  to  a  violent  heat,  zinc  goes  over 
lu  a  metallic  form,  and  by  thefe  means  acquires  the  pro-  • 
perty  of  creaking,  when  it  breaks  like  tin.  It  can  alfo  be 
brought  to  fuch  a  flate  that  it  may  be  drawn  out  into  thin 
plates,  and  be  flatted  between  metal  cylinders ;  fome  fpeci-  | 
mensofv/hich,  byM.  Sage  of  Paris,  and  M.  Kratz  of  Berlin, 
1  have  in  my  poflefllion.     Zinc  may  be  combined  with  the     | 
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gfeater  part  of  metals,  but  not  with'  lead,  iron,  or  blfmiith ; 
and  it  may  be  amalgamated  wich  qulckfilver.  This  amal- 
gam of  zinc  is  very  proper  for  ftrengthening  the  power  of  art 
electric  machine,  and  fliggins  has  given  a  prefcriptlon  for 
preparing  it.  In  the  dry  way  it  has  the  greateil  affinity  with 
copper,  and  produces  with  it  a  more  or  lefs  yellow  compofi- 
tion,  which  can  be  obtained  by  no  other  metal.  In  this  re- 
fpc6t,  then,  it  is  elfentially  dltferent  from  all  other  metals, 
and  becomes  itfelf  a  very  nfeful  one,  as  it  is  ufed  for  braf<;, 
pinchbeck,  prince's  metal,  bronze,  Manheim  gold,  and  i» 
fire-works,  &c. 

It  is  very  remarkable,  in  regard  to  zinc,  that  neither  ful- 
phur  nor  liver  of  fulphur  *"  produces  on  it  any  effecl;  whereas 
gold,  which  fulphur  cannot  overcome,  is  difl'olved  by  liver 
of  fulphur. 

On  this  occafion  I  cannot  omit  making  mention  of  the 
celebrated  alkaheft  of  Refpur,  who  believed,  that  when  lie 
alcalifcd  zinc  and  rendered  it  cauftic,  and  had  obtained  fren\ 
It  a  purple-coloured  mafs,  volatile  in  the  open  air,  he  had 
found  out  a  menftruum,  by  which  he  could  radically  -dif- 
folve  all  metals,  A  paradoxical  pofition,  which  was  Long 
adopted  by  the  gold-making  alchemifts,  but  which  has  never' 
been  realifed." 

[To  be  concluded  in  next  Number.] 

V^I.  Dcfcription  of  an  Ajfay-fiirnace,  iv'ith  an  Apparaiiis 
fcr  vuafuring  the  Degree  of  Heat  e77iplrjyed.  By  Mr. 
David  Mushet  of  the  Clyde  Iron  Works.  Communis 
cated  by  the  Author. 
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N  my  laft  paper  I  mentioned,  that,  in  order  to  facilitate 
the  operations  of  the  ailay-furnace,  and  to  compare  the  va- 
rious  degrees  of  heat  in   which  difterent  experiments    are 

*  It  has  been  afcertained  that  zinc  and  fulphur  can  be  vinited  ;  but  the 
procets  is  difficuh,  on  account  of  the  eaiy  oxidauon  and  volatility  of  tha 
zinc.     '^<t  Mem.  de  D'^jotiy  \-,%i. 
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efff^t^cil,  I  had  conftrufted  the  pyrometer  which  T  am  iiou 
about  to  defcribc.  It  can  in  no  point  of  view  be  confidered 
as  an  nnivcrfal  inftrumeut,  as  its  fcale  will  be  entirely  local, 
and  vary  according  to  tlic  conftrin^liion  and  exigencies  of  the 
furnace :  it  poiTe'd'es,  however,  this  advantage,  that  after  a 
fcale  of  comparifon  is  formed  betwixt  it  and  Wedgewood's, 
in  the  manner  dcfcribed  in  the  explanation,  the  allaycr  can 
at  any  time  mark,  with  confidcrable  accuracy,  the  degree  at 
which  an  experiment  is  eft'ecled,  and  compare  it  with  the 
degrees  of  that  fcale ;  and  if  the  furnace  and  apparatus  are 
kept  in  proper  repair,  the  refults  will  be  conliftent  with  for- 
mer ones. 

Description  of  the  Furnace. 

A  A  (Plate  V.)  the  pedeftal  of  brick-work  on  which  the 
furnace  is  reared.  B,  the  afli-pit.  C,  a  view  of  the  centra! 
parts  of  the  grate,  with  a  knee  two  inches  deep  and  four 
inches  fquare,  for  the  puq:)ofe  of  receiving  a  pedeftal  of  fire- 
clav  for  fupporting  the  cmcible.  DD,  the  fection  of  an  iron 
cylinder,  wliich  contains  the  brick-work,  with  flanges  projcft- 
ing  inwards  both  at  top  and  bottom  :  the  upper  flange  con- 
tains two  grooves  for  Aiding  the  cover  I,  (made  of  caft  iron;) 
and  the  under  one  projcels  fo  far  as  to  form  a  fupport  for  the 
bars  of  the  grate.  EE,  the  lining  of  the  furnace,  eompofed 
of  fire  bricks.  F,  the  fire-place,  three  feet  deep,  ten  inches 
diameter  at  the  grate,  and  diminilhing  to  nine  inches  at  the 
top.  G,  the  flue  or  draught-hole,  which  conmiunicatcs  with 
the  chimnev.  H,  the  chimney  (the  top  broken  off  to  make 
it  come  ihto  the  plate),  which  fhould  never  be  lefs  than  30 
feet  high,  and  nine  inches  fquare  in  the  paflage.  K,  2i\\ 
oblong  retlangular  plate,  which  projects  from  the  top  of  the 
cylinder  for  the  purpofe  of  fupporting  the  pyrometer.  LL,  a?i 
iron  box  with  a  f(]uarebar  of  ftecl,  which,  in  expanding,  acls 
upon  the  lever  at  the  diftance  of  one  inch  from  the  fulcrum. 

The  letters  of  the  horizontal  and  vertical  fcclion  refer  to- 

the  fame  parts  of  the  furnace. 

Descrip- 
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Description  of  the  Pyrometer. 

The  principle  upon  which  this  inftrument  i%  conflrufted 
is  the  expanfion  of  metal  by  heat.  After  feveral  experiments 
with  copper,  iron,  and  ftecl,  I  was  induced  to  give  the  pre- 
ference to  the  latter.  Copper  was  found  to  be  too  eafily 
fufed,  and  the  fcale  by  that  means  lefs  extenfive  than  was 
wifhed.  Malleable  iron,  by  being  heated  in  this  manner, 
frequently  acquired  permanent  additional  length,  and  paOTed 
into  the  ftate  of  femi-fteel.  This  principle  it  derived  from 
the  conta6l  of  the  furroundiag  charcoal,  introduced  for  the 
purpofe  of  preventing  oxydation  from  taking  place  upon  the 
furface  of  the  bar.  Highly  cemented  fteel,  when  expofed  in 
this  manner  to  the  greatell  heat,  acquired  nofenfible  increafe 
of  length:  a  bar  of  poliflied  fteel  was  therefore  adopted. 

A  correfponds  with  the  plate  of  iron  K  in  the  drawing  of 
tlie  furnace,  on  which  the  pyrometer  is  fupported.  B  an 
upright,  on  which  is  fufpended  the  lever.  CC  the  lever, 
ten  inches  long  from  the  tulcrum  to  the  extremity,  which 
a&s  upon  the  fcale,  and  one  inch  on  the  other  end  from  the 
fame  point  to  a  line  drawn  through  the  centre  of  the  ex- 
panding bar.  From  tliis  it  is  obvious,  that  if  the  fliort  end 
of  the  lever  be  elevated  half  an  inch  by  the  expanfion  of  the 
bar  of  fteel,  the  other  end  will  fufFer  a  depreflion  ten  times 
as  much,  or  equal  to  five  inches.  Thefe  I  have  divided  into 
50  degrees,  (equal  to  each  other  on  a  tangent  of  the  arch 
that  forms  the  fcale  DD,)  fo  that  the  moft  minute  expanfion 
in  the  bar  will  be  vifibly  indicated.  Should  the  ratio  often 
to  one  be  thought  too  fmall,  the  power  of  the  lever  can  eafily 
be  incrcafed  to  13  or  20,  and  the  fcale  thus  greatly  enlareed. 
When  the  pyrometer  is  at  reft,  the  index  points  at  0°,  and 
its  other  extremity  refts  lightly  upon  the  ftjarp  point  of  the 
fteel  bar.  It  is  therefore  requifite  to  make  the  lever  nearly 
an  exact  balance,  by  forming  its  ftiort  end  fufficiently  weighty 
to  overcome  the  great  length  of  the  other.  The  fcale  being 
carried  the  length  of  50  degrees,  allows  the  bar  to  expand 
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5-iotli?,  This,  however,  will  not  be  the  cafe,  though  e.<- 
poled  to  a  degree  of  heat  approaching  to  fufion.  EE  are 
two  fupports  for  the  fcale,  attached  to  the  extremity  of  the 
plate  by  means  of  bolts.  FF  is  a  box  of  wrought  iron 
which  contains  the  bar  of  Iteel  exaftly  fitted,  with  a  finall 
allowance  for  expanding  in  the  thickuefs.  This  box  is  in- 
troduced into  the  lining  of  the  funiacc  by  means  of  fquare 
notches  formed  in  the  bricks  about  two  inches  from  the 
contact  of  the  fire.  The  bottom  of  the  box  refts  upon  the 
imder-flanae  of  the  cylinder,  and  its  other  end  rifes  through 
the  building  and  iron-cover  about  two  inches.  When  at 
firft  introduced  into  its  place,  the  fpace  which  may  remain 
betwixt  the  outfide  of  the  box  and  the  building  is  carefully 
fdled  with  fine  charcoal  dull:,  to  prevent  oxydation  by  the 
chance  contact  of  atmofpheric  air.  G  is  a  poliflied  bar  of 
ileel  3  feet  2  3-4th  inches  long  and  i-4th  of  an  inch  fquare, 
the  Iharp  extremity  of  which  a6ls  upon  that  part  of  the  lever 
which,  when  at  o",  meafures  one  inch  from  the  fulcrum. 
HH,  a  fmall  box  or  cover,  which  fits  upon  the  top  of  the 
iron  box  by  means  of  pins.  This  is  always  kept  full  of  char- 
coal-dufl^,  to  prevent  the  approach  of  external  air,  and  the 
iranfmilTion  of  heat  from  within. 

This  inftrument  may  be  ufed  in  conjunftion  with  Mr. 
W'edgewood's  fcale.  Any  given  fubftance  may  be  melted, 
and  the  degree  marked  upon  the  fcale  :  let  this  be  compared 
with  the  dey;ree  of  heat  at  which  the  fame  fubftance  melts 
bv  Wedgewood's  fcale ;  then  let  the  greatcfr  degree  of  heat 
of  the  furnace  be  meafured  by  one  of  Wcdgewood's  rolls,  and 
compared  with  that  pointed  out  by  the  index,  the  one  dif- 
ference divided  by  the  other  will  give  a  fcale  of  comparilbn. 

Jt  will  hardly  efcape  the  notice  of  men  of  fcience,  that 
circumftances  may  be  fo  varied,  by  the  modes  of  charging 
the  furnace,  as  to  endanger  an  erroneous  rcfult :  but,  if  pro- 
per attention  be  paid,  the  allaycr  will  foon  underfland  the 
trim  of  his  furnace  fo  thoroughly  as  to  be  fure  of  always 
obtaining  fuch  an  accurate  indication  of  the  heat  as  cannot 
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fail  to  be  of  elfcntial  fervice  to  him.  This  fact  I  can  atteft 
from  experience. 

If  abfohite  precifion  be  wanted,  it  may  be  obtained  by- 
employing  three  or  more  pyrometers,  diftributcd  at  regular 
diftances  round  the  furnace,  inftead  of  ufing  only  one.  The 
mean  of  the  wiiule  will  be  the  true  degree  of  heat  in  the 
furnace. 


Vll.  Agenda,  cr  a  CoUcclion  of  Olfervations  avd  Rcfarchtx 
the  RrJ'u/ts  of  which  may  ferve  as  the  Fou?idation  for  & 
Theory  of  the  Earth.     By  M.  De  Sa  us  sure. 

j^Contin'jed  from  page  190.  J 
CHAP.    XVIII. 

A.   Obfrvations  to  be  made  on  Volcanoes  at  the  Time  of  an 
JLruption. 

!•   JL  HE  form,  dlniGnfions,  afid  elevation  of  the  crater. 

2.  The  colour,  elevation,  and  other  fenfible  qualities  of 
the  flames  and  the  fmoke. 

3.  Phenomena  which  preceded  the  eruption,  fubterranean 
noifc,  earthquakes,  extraordinary  movements  of  the  Tea. 

4.  Phenomena  which  accompany  the  eruption  ;  as  thun- 
der, lightning,  pofitive  or  negative  electricity,  fubterranean 
noife,  earthquakes :  fcorijE,  aflies,  and  ftones  thrown  up  j  to 
what  height  and  diftance. 

5.  Smell  of  the  fmoke.  In  general  it  indicates  the  ful- 
phureous  acid;  but  it  may  indicate  alfo  bitumen  and  coal. 

6.  Nature  of  the  gafcs  which  efcape  during  the  eruption. 

7.  Velocity  of  the  lava.  Its  degree  of  fluidity  compared 
with  the  inclination  of  the  ground  over  which  it  flows. 

8.  To  meafure,  ifpoflible,  the  degree  of  its  heat  when  it 
iflues  from  the  volcano. 

9.  Whether  the  lava  appears  to  be  in  a  ftate  of  combuf- 
tion,  or  only  incandcfcence. 
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10.  Whether  It  does  not  cool>more  flowly,  and  according 
to  other  laws,  than  that  of  the  bodies  heated  or  meUed  m 
our  furnaces. 

10.  A.  Can  it  be  fuppofed  that  the  matter  thrown  upr 
bv  volcanoes  was  not  inflamed,  or  even  in  a  ftate  of  incan- 
defcence,  in  the  bowels  of  the  earth ;  and  that  it  is  only  the 
eontafl  of  the  air  which  gives  it  thefe  qualities  ? 

11.  Whether  the  fudden  cooling  of  lava  in  the  air  or  in 
water  divider  it  into  prifraatic  columns,  fuch  as  thofe  of 
Bafaltes, 

T3.  Whether  it  be  true  that  fcoria  newly  thrown  up,  and 
fuddenly  cooled  by  its  rapid  paflage  through  the  air,  feems 
covered  with  a  bituminous  vamifli. 

13.  And,  in  general,  whether  the  mount^un  throws  up 
bituminous  matter  or  any  thing  that  refembles  the  refiduuni 
of  the  combuftion  of  coal,  or  whethep  it  rather  throws  up 
pyrites  or  the  refiduum  of  their  decompofition. 

14.  To  afcertain  by  obfervations,  and  even  by  experi- 
ments, whether  it  may  not  be  poffible  that  pyrites  or  other 
ferrufTinous  matters  decompofed  by  water,  undergo  a  fer- 
mentation, which,  afting  on  grand  mafles,  may  difengagea 
Sufficient  heat  to  produce  the  eftefts  of  a  volcano. 

15.  Or  whether,  as  M.  Romme  thinks,  the  fire  of  volca- 
Boes  is  kept  up  by  matters  accumulated  by  rivers  and  cur- 
rents of  the  fca. 

16.  To  fearch  for  means  of  afcertaining  the  depth  of  the 
focus  of  the  volcano. 

17.  To  examine  whether,  at  the  moment  when  an  erup- 
tion begins  to  take  place,  there  is  any  remarkable  change  in 
the  tides,  currents,  fprings-,  and  the  nearefl  fpiracles  and 
volcanoes. 

18.  Muddy  eruptions  :  their  height,  bulk,  nature  of  the 
water  they  contain ;  whether  it  be  faline  :  nature  of  the  eartli 
and  (lones  thrown  up;  whether  it  contains  fea  fliells,  of  what 
kijadsj  and  in  what  flate.     Watery  eruptions  :   the  fame  re- 
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fearches :  whether  they  hold  in  folution  earths  not  ufually 
foluble  in  water  *. 

B.   Obfervations  to  he  made  at  all  Times  on  Volcanoes 
decidedly  Juch. 

19.  Nature  of  the  countries  and  mountains  between  which 
•they  are  found. 

20.  Hiftory  of  the  volcano  :  its  form,  height,  and  extent 
in  the  mod  ancient  times ;  its  fucceffive  changes  down  to 
the  prefent  moment  3  its  lateral  mouths,  and  the  epochs  of 
their  formation. 

ai.  Chronology  and  enumeration  of  its  different  erup- 
tions; defcription  of  them,  and  their  mod  remarkable  cha- 
racters. 

33.  To  defcend,  if  poffible,  Into  the  craters  of  extinguifhed 
volcanoes ;  to  mcafure  their  depth  3  defcribe  their  form,  the 
nature  of  their  fides,  their  ftrata,  and  the  concretions  ad- 
hering to  them,  fuch  as  fulphur,  fait,  8cc. 

33.  A.  To  obferve  theyz^7;zizro/i'^,  or  jets  of  fmoke,  often 
acid,  which  arife ;  their  temperature,  their  nature,  and  their 
€fFe6ls  on  the  lava  with  which  they  come  in  conta6l. 

33.  To  examine  the  filTures ;  whether  they  contain  me- 
tallic or  ftoney  cryftallifations,  which  may  be  confidered  as 
fiiblimed,  and  formed  by  the  cryftallifation  of  fubftances  re- 
duced to  the  ftate  of  fmoke  or  vapour. 

24.  The  nature  of  the  (Irearas  of  cooled  lava;  their  extent 
and  thicknefs. 

35.  Whether  it  be  true  that,  in  general,  they  are  porous 
both  at  the  upper  and  lower  furfaces  of  the  ftrata,  and  com- 
pact in  the  interior  part. 

35.  To  ftudy  the  nature  of  the  different  currents  placed 
above  each  other,  in  order  to  afcertain  the  difference  that 
may  have  taken  place  in  the  focus  of  the  volcano,  and  even 
in  the  fource  of  its  lava. 

•  To  obferve  thofe  excavations  from  which  confiderable  currents  of  air 
iXTue  eidicr  periodically  pr  conftantly.     C. 
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i"].  To  examine,  in  general,  in  the  lava,  the  nature  of  the 
earth  and  (tones  of  which  it  has  been  formed. 

'2/'].  A.  To  ftudy  the  origin  of  the  cryflals  found  inclofcd 
in  the  lava,  as  the  white  garnets  or  leucites  in  that  of  W'fu- 
vius,  in  order  to  afcertain  whether  thefc  cryftals  have  been 
formed  in  the  lava  lincc  the  time  of  its  fufion,  or  whether 
they  pre-cxifted  in  the  ftone^  from  which  the  lava  was  pro- 
auced. 

s8.  The  nature  and  progrefs  of  the  dccompolition  of  the 
different  kinds  of  lava,  either  by  volcanic  acids  or  meteors. 

28.  A.  Whether  there  are  any  which  have  aftually  been 
in  fulion,  and  yet  have  preiervcd  all  the  external  characters 
which  the  ftone  had  before  it  was  fabje61:ed  to  the  aclion  of 
the  fubterranean  fires. 

29.  The  origin  of  volcanic  aflics,  pozzolanas,  tarras, 
tufas,  &c. 

30.  The  origin  of  pumice  ftr)ncs  :  whether  they  arc  gra- 
nites or  feld-fpars,  afbeflos,  phrenites,  dcodalites,  or  pott(ir's 
clay  more  or  lefs  ferruginous,  or,  laflly,  the  remains  of  the 
dccompofition  of  pit-coal. 

30.  A.  Whether,  as  M.  de  Fichtcl  believes,  the  a6lion 
of  the  fire  of  volcanoes  may  auginent  the  fufibility  of  fcld- 
fpar,  and  change  it,  iri  the  fame  manner  as  quartz,  into  real 
zeolite. 

31.  Nature  of  the  obfidians  or  volcanic  glafs :  ■whether 
they  be  really  glafs,  and  the  refults  of  a  complete  fufion  ;  or 
whether  they  arc  not  rather  ftoncs  of  a  vitreous  appearance, 
and  which  have  not  been  cxpofed  to  the  action  of  a  heat 
fufficienjly  flrong  to  fufe  them. 

32.  Whetiier  there  exift  ancient  kinds  of  lava,  which,  as 
related  of  thofe  of  Ifchia,  are  fufceptiblc  of  being  heated  by 
the  moifture  of  rain  and  fogs,  which  would  fupport  the  con- 
jefture  of  No.  14. 

C.  Qhjervat'ions  to  he  made  on  Hills  and  Mountains  ivhich 
are  doubted  to  have  been  really  Folcanoes. 

33.  The  form,  elevation,  and  other  dimcnfions  of  the  hill 
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•r   movmtain,    the  volcanic  origin  of  which    may  appear 
doubtful. 

34.  Situation  of  its  ftrata.  To  afccnd  to  the  fummit  of 
thofe  which  arc  inclined ;  to  examine  whctlier  they  have 
not  a  crater,  or  veftiges  of  one. 

35.  To  obferve,  above  all,  whether,  in  departing  from  the 
mofl  elevated  point,  there  are  found  ftrata  diverging  in  all 
parts,  and  proceeding  from  that  point  as  a  centre. 

35.  To  ftudy  the  characters  of  the  ftones  which  have  been 
expofed  to  the  action  of  the  fire,  in  order  to  diitinguifli  them 
from  other  porous  ilones,  fuch  as  glaudulous  flones  or  a- 
mygdaloides. 

37.  When  thcfe  cliaraclcrs  are  difcovered,  to  examme 
whether,  in  the  neighbourhood  of  the  doubtful  mountain, 
there  are  found  fcattercd  ftoncs,  which  exhibit  the  fiime  cha- 
raclers,  and  which  fcem  to  have  proceeded  from  that  moun- 
tain. 

38.  To  obferve  whether  there  arp  found,  in  the  neighbour- 
hood of  the  doubtful  mountain,  any  veftige  of  the  remains  of 
beat  concealed  in  the  bofom  of  the  earth,  as  of  thermal,  or 
even  acidulous  waters.     It  is  well  known  that  thefe  ficrns  are 
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equivocal,   but  their  combination  with  others  may  throw 
fome  weight  into  the  fcalc. 

38.  A.  Whether  there  exift  certain  proofs  of  alternate 
depofits  of  lava  or  other  volcanic  productions,  and  of  matters 
accumulated  or  dcpofited  bv  the  fea. 

39.  Amorig  the  ftones  changed  by  the  fire,  to  difeover 
thofe  which  may  be  confidered  as  having  been  fubje6ted  to 
the  aftion  of  one  ftratum  of  coal  in  deflagration,  and  which 
the  celebrated  Werner  calls  pJhulo-i'oLanic,  and  to  diflin- 
guifli  them  from  thofe  which  have  been  fufed  in  a  real  volcano. 

40.  Balaltes  :  their  foims  in  columns,  in  beds,  round 
mafTes ;  their  connections,  the  relation  which  the  bafaltes 
.of  thefe  different  forms  obferve  with  each  other. 

41.  The  nature  of  thefe  bafaltes:  that  of  their  texture, 
#f  the  pojint;»  which  they  contain,  cf  the  pores  and  empty 
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or  full  cells  that  may  be  obferved  in  them  j  of  their  different 
accidents  and  decompofition. 

41.  A.  The  phenomena  they  exhibit  in  the  fire,  either 
expofed  to,  or  flickered  from  the  a6lion  of  the  air.  But 
before  any  arguments  are  drawn  from  thefe  experiments,  it 
will  be  neceffary  to  refolve  the  queflion,  Whether  it  be  true 
that  a  flone  may  have  been  melted  bv  fubterrancan  fire,  and 
yet  none  of  its  characters  exhibit  thofe  indications  of  fufion 
which  the  fire  of  our  furnaces  would  have  given  to  the  fame 
flone. 

42.  Their  connection,  if  tliere  be  any,  with  lava,  fully  af- 
certained  as  fuch  ;  if  it  be  true,  for  example,  as  M.  Faujas 
affirms,  that  currents  of  lava  are  feen  terminated  by  columns 
of  bafahes. 

43.  The  nature  of  the  bafes  on  which  the  bafaltes  refts: 
whether,  as  M.  Werner  favs,  any  is  found  refting  on  wacke 
or  hornflone,  of  an  earthy  and  compaft  fra6lure,  which  it- 
felf  repofes  on  fand  or  freellone. 

44.  Whether  at  other  times  bafaltes  is  feen  to  repofe  on 
beds  of  coal  {houllle)  which  prefent  no  indications  of  com- 
buflion. 

45.  In  a  word,  to  examine  whether  the  foil  A^^hich  bears 
them,  or  the  fides  of  the  veins  in  which  they  are  contained, 
prefent  indications  of  the  aftion  of  fire,  or  at  leafl  of  having 
been  expofed  to  the  contaft  of  an  incandefcent  mafs ;  or,  on 
the  contrary,  whether  there  appear  indications  of  depofits  of 
a  fubftance  which  had  been  in  a  flate  of  aqueous  fluidity. 

46.  Whether  there  are  in  the  bafaltes  vefliges  of  organifed 
marine  bodies  or  others  j  and  in  what  ftate  thefe  veftiges  are 
found. 

47.  Whether  there  are  obferved,  as  M.  faujas  fays,  ba- 
faltes which  feems  to  have  formed  a  pafTage  for  itfelf  ixon\ 
top  to  bottom  through  maflfes  of  granite. 

48.  In  doubtful  cafes  of  this  kind  it  would  be  neceflfarv, 
were  it  poffible  to  be  at  the  expence,  to  pufh  a  gallery  under 
a  rock  of  bafaltes,  to  examine  whether  the  columns  defcen4 
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iiclow  the  foil  which  fecms  to  carry  them  ;  and  if  they  arc 
found  below  the  foil,  to  fink  a  vertical  well  to  afcertain  the 
truth  of  the  fyflems  which  fuppofe  them  to  have  been  raifed 
from  the  interior  parts  of  the  earth  through  the  upper  ftrata, 
[To  be  continued.] 


VIII.   Obfervat'ioris  on  the  different  hidt(cements  to  the  Eatirig 
of  Human  Flefi .    ^'  J.  d  e  Lo  u  r  e  i  r  o  *. 

X,  HE  firft  inducement  which  can  lead  men  to  this  excefs 
IS  extreme  hunger ;  but  however  pardonable  it  may  be  under 
fuch  circumftances,  if  the  flefli  ufed  be  that  of  dead  bodies, 
it  is  highly  deteftable  on  account  of  the  confequences.  During 
a  dreadful  famine  in  India,  which  dellroyed  more  than  a 
hundred  thoufand  perfons,  when  the  roads  and  ftreets  were 
covered  with  dead  bodies,  becaufe  people  had  not  fufficient 
ftrength  to  inter  them,  I  faw  fe\  eral  have  the  refolution  to 
preferve  their  lives  by  this  difgufting  food;  but fome  of  them, 
though  not  many,  found  it  fo  delicious  that  when  the  famine 
was  at  an  end  they  retained  fuch  an  irrefiftible  propenfity  to 
human  flefli  that  they  lay  in  wait  for  the  living  in  order  tf> 
devour  them.  Befides  others,  th^re  was  a  mountaineer  who 
concealed  himfelf  in  a  foreft  near  the  highway,  where  he 
ufed  to  caft  a  rope,  with  a  noofe,  over  the  heads  of  the  paf- 
fengers,  whom  he  afterwards  cut  to  pieces  to  gratify  his  un- 
natural appetite.  He  had  killed  many  perfons  in  this  man- 
ner, but  he  was  at  length  cau2;ht  and  executed.     At  the 

-'  DO 

fame  time,  and  owing  to  the  fame  caufe,  a  woman  ufed  to 
go  out  for  the  exprefs  purpofe  of  carrying  away  children  who 
^ad  ftrayed  frpm  their  homes.     She  flopped  up  their  nofe 

*  The  author  of  this  paper  is  an  eminent  Portu^uefe  naturalift.  A 
copy  of  it  was  given  by  the  author  from  his  own  maEufcript,  never  pub- 
lilhed,  to  Dr.  G.  H,  Langl'dorf,  phyfician  to  Prince  Chriftian  of  Waldeck 
at  Lifbon,  on  the  5th  of  January  1798,  who  tranflatcd  it  into  German,  and 
fent  it  to  ProfefTor  Voigt  of  Jena.  See  his  Magazin  fUr  den  tiuejlen  xuf- 
iftriii  tier  Naturiu/uU,  Vol- 1,  part  ?, 
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aiid  mouth  with  clay  that  thev  might  not  call  out  for  afllft- 
ance,  and  hv  thcfe  means  fufibcatctl  ihcin.  She  confeflcd 
the  fart  on  being  taken,  and  fomc  faked  human  fieih  was 
found  in  her  habitation.  ISIy  fervaiit  having  entered  it, 
obfcrvcd  a  jrirl  of  four  or  five  years  of  ap-c  who  had  been 
fuftbcatcd  in  the  above  manner,  and  who  was  lying  wrapped 
Tiip,  half  dead,  in  a  mat.  By  employing  proper  means  Ibe 
was  hovvcver  reftored  to  lif?. 

The  reafon  of  the  fecond  inducement  to  anthropophao^y 
will  now  be  readily  comprehended.  We  read  in  different 
works,  both  ancient  and  modern,  that  many  nations,  in 
various  parts  of  the  woild,  have  killed  men,  not  on  account 
of  famine,  but  of  the  delicious  tafte  of  human  flefli,  whicli 
they  not  only  fed  upon  but  publlclv  fold. 

The  third  inducement,  that  people  eat  their  deceafed  re- 
lations by  way  of  fliewing  them  honour,  feems  to  be  as  ro- 
mantic as  it  is  repugnant  to  nature ;  yet  there  are  many  au- 
thors, from  Herodotus,  the  father  of  hiftory,  down  to  mo- 
dern times,  who  afi'ert  that  this  pra6lice  has  prevailed  among 
various  nations. 

A  fourth  incitement  to  eat  human  flefli  is  hatred  and  re- 
vonge.  There  is  a  law  in  Cochinchina,  that  all  rebels,  when 
convicted  of  their  crime,  Ihali  be  executed,  and  that  their 
flefli  fliall  be  devoured  by  the  king's  loyal  fubj eels,  and,  in 
particular,  by  thofe  who  are  neareft  his  perfon.  At  the  time 
I  reuded  in  that  country  feveral  executions  of  this  kind  took 
place.  The  men  were  beheaded,  but  the  women  were  {tab- 
bed. After  the  execution  the  foldiers  who  guarded  the  pa- 
lace flocked  around  the  bodies,  and  each  cutting  off,  with  a 
pocket  knife,  a  fmall  piece,  dipped  it  in  the  juice  of  an  mi" 
ripe  lemon,  and  in  that  manner  fwallowed  it.  But  as  tha 
fize  of  the  morfel  is  not  determined  by  the  law,  and  as  moit 
of  the  people  have  an  averlion  to  fuch  food,  many  fuffer  the 
bit  of  fiefli  to  drop  through  their  fingers  and  fwallow  only 
^'e  lemon. 

At  the  time  when  the  Coehinefe  were  at  war  againfl.  the 
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J^[o'IS,  a  people  \v1k)  inhabit  the  mountains  to  the  weft,  and 
who  often  make  incurfions  into  their  territories,  the  Co- 
chinefe  general  marched  with  an  army  towards  the  moun- 
tains ;  but  as  he  was  not  able  to  get  at  the  enemy,  on  ac- 
count of  their  inaccelliljle  iituaiion,  he  on'.ercd  two  prifonerj 
he  had  taken  to  be  put  to  death,  and  their  flefli  to  be  de- 
voured by  his  fokliers. 

In  the  year  1777,  bein^  on  board  an  "Englifti  fliip  of  war 
in  Turon  harbour,  in  order  to  return  from  Cochin-china  to 
Europe,  a  party  arrived  there  who  had  joined  a  powerful 
rebel  named  Nhae,  This  leader  and  his  party  had  takea 
fome  of  the  king's  confidential  friends,  and  one  in  particular 
who  had  formerly  done  hiui  a  great  deal  of  injury.  The 
latter  they  put  ll.  death ;  and  in  order  to  gratify  their  re- 
ven2;e,  thcv-  tore  out  his  liver  and  ate  it.  The  Cochin-chi- 
ncfe,  in  general,  v.hen  violently  incenfed  againft  any  one, 
are  accuftonied  to  exprefs  a  wifli  that  they  may  be  able  to 
devour  his  liver  or  his  fleih. 


IX.  Drfa'lption  of  an  improi'cd  Difcharglng  KhSlrometcr. 
Read  before  the  Royal  Society  of  Copenhagen,  By  A.  W. 
Von  Haucii,  Marjhal  of  the  Court,  H^c.  to  his  Dan'ifb 
Majejly  *. 

xN  O  branch  of  natural  philofophy  can  boafl  of  having 
attracted  fo  much  attention  as  the  dotlrine  of  electricity; 
and  indeed  there  are  few  which  fceni  more  worthy  of  invefti-^ 
gation.  When  we  confider  thediftinguillied  part  v/hich  elec- 
tricity apparently  performs  in  the  grand  operations  of  na- 
ture ;  the  altonifhing,  and,  on  the  firft  view,  fo  inexplicable 
effedts  produced  by  this  power  of  nature  fo  difi'erent  from 
thofe  of  any  other,  and  its  fecrct  and  concealed  mode  of 
action,  which  the  moll  acute  obfervers  have  not  hitherto 
been  able  to  penetrate,  it  will  not  feem  furprifmg  that  both 

*  Froai  the  TrajipMlom  of  the  Royal  Society  of  Cj^imba^cn. 
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the  learned  and  the  unlearned  fliould,  with  unabated  zeal, 
have  emploved  their  attention  on  this  phenomenon,  as  im- 
portant to  Ipeculative  philofophy  as  it  is  by  its  influence  in 
fociety.  Without  this  inceflant  attention  our  knowledge 
would  not  have  made  fuch  rapid  progrcfs  as  it  has  done  in 
the  laft  forty  years )  and  there  might  have  been  little  differ- 
ence between  Otto  von  Guerick's  balls  of  fulphur,  or  Hau- 
fen's  glafs  globes,  which  were  fcventy  years  later,  and  the 
ele6lric  machine  now  in  the  Teylerian  Mufeum  at  Haerlem. 
The  former  were  fcarcely  fufiicient  to  attract  the  lighted 
bodies,  whereas  the  latter  approaches  near  to  nature  in  its 
flreno-th,  in  its  awful  and  wonderful  effects :  and  feems  to 
favour  the  poffibllity  of  the  idea,  that  there  are  natural 
powers  capable  of  impelling  heavy  bodies  with  prodigious 
force ;  and  which,  conducted  by  the  hand  of  man,  may, 
fo:nc  centuries  hence,  banifli  the  ufe  of  gunpowder,  as  the 
latter,  a  few  centuries  ago,  baniflied  bows  and  arrows. 

Franklin  conveyed  eleftricity  from  the  atmofphere,  loaded 
a  batter}'  with  it,  and  directed  its  mighty  power  with  the 
fame  eafe  as  that  weak  power  excited  by  an  electric  machine. 
On  account  of  the  above-mentioned  poffibility  of  exhibiting 
the  eleftric  power  in  a  certain  degree  and  of  a  certain  ftrength, 
it  was  found  more  and  more  neceffary  to  have  Inftruments 
proper  for  afcertaining  thefe,  and  by  which  it  mig-ht  be  de- 
termined with  prccifion  when  and  how  a  required  effect 
could  be  produced. 

Though  thefe  inftruments  have  undergone  many  varia- 
jtions  and  improvements,  and  though  there  is  an  effential 
idifference  between  Stephen  Gray's  or  Du  Fay's  threads  and 
the  electrometers  of  Achard  and  Brooks  *,  they  are  all  to  be 
confidered  rather  as  announcers  of  ele6tricity  than  as  accu- 
rate gauges  or  meafures,  as  they  are  all  incajiable  of  ihewing 
its  intenfitv.     Another  inftrument,  hitherto  equally  imper- 

*  A  dcfcription  of  thefe  Eleftrometcrs  may  be  feen  in  Adams's  and 
Cavallo's  TrcatLles  of  EleClricity,  and  iu  other  v.orks  of  ihc  like  kind. 
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feci,  though  no  lefs  important  in  ele£lric  experiments,  is  a 
difcharging  ele6lromctcr ;  for,  as  it  is  believed  that  the  laws 
of  elc<5lricity  can  be  defined  with  mathematical  certainty  *, 
it  mud  be  of  importance  to  be  able  to  employ,  with  the  fame 
certainty,  the  eleftric  power  which  has  been  excited ;  and 
every  inftrument  tending  to  promote  this  obje£t,  though  Hill 
imperfe6l,  muft  be  of  feme  utility,  and  be  not  unacceptable 
to  thofe  fond  of  electrical  experiments.  All  the  difcharging 
eleftrometers  hitherto  known,  perform  their  eflfetSb  either  by 
fpontaneoufly  difcharging,  as  that  of  Lane,  or  as  Henley's 
general  difcharger,  &c.  and  in  this  cafe  are  affefted  by  the 
greater  or  lefs  conducting  property  of  the  air,  which  muft 
neceflarily  be  changed  on  each  change  of  the  atmofphere, 
and  therefore  muft  render  the  inftrument  very  imperfeft  and 
JncorreA ;  or  the  effeft  is  produced  by  introducing  a  con- 
ducting body  between  two  eleCtric  atmofpheres,  and  by  thefe 
means  uniting  them.  But  as  this  muft  depend  on  the  greater 
or  lefs  dexterity  of  the  pcrfon  who  performs  the  experiment 
to  determine  the  proper  moment  for  difcharging,  and  as  an- 
gther  electrometer  is  at  the  fame  time  neceflary,  this  method 
of  difcharo;ino;  is  as  uncertain  as  the  firft. 

I  have  endeavoured,  therefore,  to  conftmCt  an  Inftrument 
to  fupply  this  deficiency ;  and  I  hope  it  will  not  be  found 
unworthy  of  attention.  It  is  an  eleCtrometer  which,  though 
founded  on  the  fame  principles  as  that  of  Brooks,  that  is, 
on  comparing  the  effeCt  of  the  repulfive  power  of  electricity 
between  two  bodies  of  a  given  fize  with  the  known  weight 
requiftte  to  produce  that  efteCt,  has,  in  my  opinion,  fome 
improvements  which  are  wanting  in  the  other ;  for  the  ftate 
of  the  barometer  has  no  influence  upon  this  electrometer,  as 
it  has  on  that  of  Brooks ;  nor  docs  friction,  v.hich  is  far 
from  being  unimportant,  here  take  place.     But  as  this  in- 

"^  See  Lord  Stanho^ie's  Prir.C'plcs  of  EUifricity,  3(!,  41:1,  and  5th  parts  ; 
and  Coulomb's  dLicription  of  an  inftrument  by  vvliich  it  is  proved  that  the 
effect  of  the  ekftric  matter  is  in  the  iuverle  ratio  of  the  fquare  of  the  dii- 
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ftrument  is  mtendcd  to  be  ufcd  as  a  difcharglng  eleftrome-- 
tev,  and  muft  be  examined  as  fuch,  no  coniparifon  can  pro- 
perly be  made  between  it  and  any  of  the  other  eleclrometer* 
hitherto  employed. 

Plate  VI  contains  a  reprefentation  of  the  ele^lrometer, 
and  the  different  parts  of  which  it  confifts.  OP  is  a  board 
of  dry  mahogany,  twelve  inches  in  length  and  four  in 
breadth,  which  ferves  as  a  ftand  for  the  inftrument.  In  this 
board  are  fallened  two  mafly  glafs  pillars,  iSI  and  N,  which 
fupport  the  two  brafs  capes  or  ring?  GG,  with  the  two  forks 
of  tempered  fleel  KK  fcrewcd  into  them.  The  two  rings 
GG  are  well  covered  witii  varnilh. 

In  the  ring  G  is  failened  a  brafs  rod,  which  terminates  m^ 
a  ball  E  of  the  fame  metal,  and  an  inch  in  diameter.  The 
length  of  the  rod  and  ball  together  is  four  inches  and  a 
half. 

A  very  delicate  beam,  AB,  the  arms  of  which  are  of  un- 
equal length,  moves  on  a  Iharp  triangT.ilar  axis  (a  knife  edge) 
of  well  tempered  fteel  on  the  fork  K  of  the  pillar  M.  It  is 
feventcen  inches  in  length,  and  {o  con'lrufted  tiiat  the  fhort 
arm  forms  a  third  and  the  long  one  two-thirds  of  the  whole 
beam.  The  fliort  arm  of  brafs  furniflied  with  the  ball  B, 
cxaftly  of  the  fame  fize  as  the  ball  E,  is  divided  into  forty- 
five  parts  equivalent  to  grains.  The  long  arm  A  is  of  glafe 
covered  with  copal  varnift,  and  ends  in  an  ivory  ball  A,  into 
which  is  fitted  an  ivory  hook  R,  deltined  to  fupport  the  ivory 
feale  H.  In  order  to  render  the  infulation  more  completey 
tins  fcale  is  fufpended  bv  three  liairs. 

A  very  delicate  beam,  CD,  eleven  inches  in  length,  move* 
on  an  axis,  like  the  former,  on  the  pillar  N,  though  not  here 
{hewn.  This  beam  is  proportioned  in  the  fame  manner,' 
one  arm  being  a  third  and  the  other  two-thirds  of  the 
whole  length.  The  long  arm  of  brafs  is  furnifiicd  at  the 
end  with  a  ball  D,  and  divided  into  thirty  parts  correfpond- 
ing  to  grains.  The  (liort  arm  of  glafs  terminates  in  a  long 
rouudilh  plate  C,  covered  with  copal  varnifh.     The  fteeF 
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fork?  arc  flicwn  by  the  fcclious  of  the  two  brafs  caps  FF,  as 
are  alfo  the  two  knife  edges  LL.  By  thefe  eaps  the  efcape 
of  the  eleiilric  matter  is  partly  prevented. 

A  brafs  ring  d,  capable  of  being  moved  along  the  fliort 
arm  of  the  upper  beam  AB,  lliews,  \yy  means  of  marks  de- 
termined by  trial  and  cut  out  on  the  beam,  the  number  of 
grains  which  mufl  be  placed  in  the  fmall  fcale  to  reftore  the 
equilibrium  of  the  beam  at  each  diftance  of  the  rhig  Q  from 
tile  point  of  fufpenfion. 

Ou  the  long  arm  CD  of  the  Iow«r  beam  there  is  alfo  a 
moveable  ring  S,  which,  like  the  ring  Q,  fhews  in  grains, 
by  its  diftance  from  the  point  of  fufpenfion,  the  power  re- 
quilUe  to  overcome  the  preponderance  of  LD  in  regard  to 
LC. 

The  power  nccelTary  for  this  purpofe  will  be  found  if  the 
{hell  H,  which  weighs  exactly  fourteen  grains,  be  fuffered  to 
fink  down  on  the  glafs  plate  C,  and  the  rir^g  S  be  puflietl 
ibrwards  till  both  the  arms  of  the  beam  are  in  equilibrium. 
The  part  of  the  beam  on  which  the  ring  S  has  moved  is  di- 
vided into  fourteen  parts,  fo  that  o  marks  the  place  where 
the  ring  S  muft  ftand  when  the  beam,  in  its  free  ftate,  is 
in  equilibrium;  and  14  ftands  at  the  place  where  the  ring 
S  again  reftore-s  a  pevfecl  equilibrium  when  the  fliell  H  is 
laid  on  the  glafs  plate  C.  Each  of  thefe  parts,  which  are 
divided  into  quarters,  indicates  a  grain.  The  lower  divifions 
of  the  fcale  will  be  found  with  more  accuracy  if  quarters  of 
a  grain  be  put,  in  fucceflion,  into  the  Iheil  H  (after  it  has 
been  laid  on  the  plate  C),  and  the  ring  S  be  moved  between 
each  quarter  of  a  grain  until  the  perfect  equilibrium  be  re- 
Itored.  This  place  on  the  beam  is  then  to  be  marked,  and 
you  may  continue  in  this  manner  until  the  30th  part  of  a 
grain  be  given.  Both  fcalcs,  for  the  fake  of  diftinctnefs,  are 
divided  only  fo  low  as  quarters  of  a  grain ;  though  the  inftru- 
ment  is  fo  delicate,  and  muft  abfolutely  be  fo,  that  i-20th  of 
a  grain  is  fufficient  to  dcitroy  the  equilibrium. 

The  two  glafs  pillars  M  and  N^  together  with  the  fteel 
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forks  affixed  to  them,  are  fo  fitted  into  the  ft  and  that  bot^ 
the  beams  lie  parallel  to  each  other  as  well  as  to  the  rodGE, 
In  this  pofition  of  the  beams  AB,  the  balls  B  and  E  are  juft 
in  contaft.  The  fmallelt  glafs  pillar  N  is  of  fuch  a  height 
that  the  ball  of  the  beam  CD  (lands  at  the  diftance  of  ex- 
a6lly  four  lines  from  the  ring  G,  and  cannot  move  without 
touching  the  latter.  The  fmall  fhell  H  is  fufpended  in  fuch 
a  manner  that  there  is  a  diftance  of  exactly  two  lines  between 
it  and  the  fliell  C.  In  each  of  the  brafs  rinjjs  GG  is  a  fmall 
hole,  that  the  inlirument  may  be  connected  with  the  two 
fides  of  an  ele6lric  jar.  I  is  a  brafs  wire,  with  a  hollow  bit 
of  ivory  a  deftined  to  fupport  the  beam  CD,  which  is  neccf- 
iarily  preponderant  at  D,  in  order  to  prevent  ofcillation  be- 
tween the  difcharges  to  be  examined  by  the  inftrument. 

It  may  be  readilv  comprehended  that,  uhen  the  beam  AI> 
has  moved,  A  muft  pafs  over  twice  the  fpace  that  B  doesj 
and  that,  in  the  beam  CD,  the  cafe  is  the  fame  in  regard  to 
C  and  D.  If  AB  therefore  be  connected  with  the  external 
fide,  and  CD  with  the  internal  fule  of  a  batteiy,  but  in  fuch 
a  manner  that  the  inftrument  is  at  a  fufficient  diftance  be- 
vond  the  electric  atmofpherc ;  and  if  the  battery  be  charged, 
the  repulftve  eft'cct  of  the  cleclric  power  will  oblige  the  ball 
B  to  feparate  from  the  ball  E ;  the  ftiell  H  muft  therefore 
naturally  fink  down  w  ith  double  velocity,  fo  that  when  the 
ball  B  rifes  a  line,  the  ftiell  II  muft  fink  two ;  when  it 
reaches  this  depth  it  w^ill  touch  the  ftiell  C,  and  the  latter, 
by  the  power  excited  in  it,  will  be  obliged  to  fink,  by  which 
D  muft  naturally  again  afcend  in  a  double  proportion  to  the 
finking  of  C ;  fo  that  when  C  has  fallen  two  lines,  D  muft 
ha^  e  afcended  four,  and  D  that  moment  touches  the  ring 
by  which  the  two  fides  of  the  battery  arc  comiecled  with 
each  other,  and  difcharges  the  battery. 

But,  as  the  attractive  electric  power  between  unlike  at- 
mofpheres,  under  like  circumfiances,  is  at  leaft  as  ftrong  as 
its  repulfivc  power  between  like  atmofpheres,  it  would  thence 
ibllovY  that  the  electric  power,  inftcad  of  repelling  the  ball  B 
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from  the  ball  E  would  rather  attrad  D,  and,  by  its  contadi 
with  G,  pronioie  ihc  difchargifig ;  by  \\'hich  the  iuftrument 
Would  fail  of  its  objedl,  and  be  fubjc6led  to  the  temperature 
of  the  atmofphcre  like  all  other  eleclrometcrs  :  and  befides 
tliis,  the  eletlrlc  power  could  no  longer  be  determined  by 
weight.  To  obviate  this  inconvenience,  the  inilriiment,  in 
all  elccitrical  experiments,  muft  be  applied  in  fuch  a  manner 
that  the  power  with  which  the  ball  D  is  attracted  by  AB 
may  exceed  in  ftrcngth  the  power  required  to  repel  the  ball 
B  from  the  ball  E.  For  this  purpofe  the  ring  S  nluft  always 
be  removed  two  divifions  farther  on  CDj  towards  D,  than 
the  ring  Q  is  iliifted  on  AE  towards  B.  If,  for  example,  an 
electric  force  were  required  equal  to  eight  grains^  according 
to  this  clcclrometcr,  the  ring  Q  muft  be  removed  to  the  place 
where  8  Hands,  and  the  ring  S  to  the  place  marked  10,  The 
repulfive  power  will  then  naturally  repel  the  balls  B  and  E 
before  G  is  in  a  condition  to  attraft  the  ball  D,  as  a  power  of 
two  grains  would  be  necelTar}'-  for  this  purpofe,  befides  that 
of  the  eight  already  in  a£lion.  The  fliell  H,  with  its  weight 
of  fourteen  grains,  will  eafily  overcome  the  preponderance  of 
LD  over  LC.  as  it  amounts  only  to  ten  grains,  and  there- 
fore nothing  exiils  that  can  impede  the  dilcharging. 

When  the  ring  S,  according  to  the  required  power,  is 
removed  fo  far-  towards  D  that  the  fhell  H  is  not  able  by 
its  weiiiht  to  deftroy  the  preponderance  of  LD  in  regard  to 
LC,  the  aftive  power  of  the  ihell  li  muft  be  fo  far  in- 
creafed  by  the  addition  of  weights  that  it  can  acl,  with 
a  preponderance  of  four  grains,  on  the  plate  C.  It,  for 
example,  an  electric  povv-er  of  fourteen  grains  be  required, 
the  rino;  S  muft  ,bc  removed  to  16,  by  which  LD  refts 
iipon  a,  with  a  preponderance  of  lixteen  grains  in  regard 
to  LC.  l\o\i  to  make  H  a^ft  on  the  plate  C  with  a 
preponderance  of  four  o-rains,  it  muft  be  increafed  to  tv.enty 
grains,  that  is,  lix  grains  weight  more  muft  be  added,  as 
it  weighs  only  fourteen;  which  fix  grains  are  again  laid 
upon  LB  :  and  therefore  the  ring  Q  is  fniftcd  to  20,  as  the 
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flrength  of  the  rcpulfive  power  is  pointed  out  by  fourteen 
grains. 

If  an  eleftric  power  of  twenty-five  grains  be  required,  the 
ring  S  niuft  be  removed  to  27,  and  the  weight  of  fevcnteen 
grains  be  put  into  the  flicll  H  in  order  to  produce  a  pre- 
ponderance of  four  grains  in  regard  to  S.  Thcfc  feventeen 
grains  are  added  to  the  required  power  of  twenty-five  grains, 
and  the  ring  Q  is  pufiied  to  42,  &c.  In  this  manner  the 
repulfive  power  always  a6ts  before  the  attraftive  power 
can. 

It  may  be  readily  perceived  that  the  faults  and  inconve- 
niences common  to  all  the  ele6lronieters  hitherto  employed, 
and  which  have  been  already  mentioned,  cannot  take  place 
here;  becaufe  the  difcharging  is  performed  by  immediate 
connection  between  the  pofitivc  and  negative  eleftricity  in 
the  inftrument  itfelf,  without  any  external  means  being 
employed. 

One  of  the  mofl:  efTential  advantages  of  this  inftrument  is, 
the  certainty  with  which  the  fame  rcfult  may  be  expefted 
when  the  experiment  is  repeated.  For  the  fame  degree  of 
ele6tric  power,  whatever  be  the  temperature  of  the  atmo- 
fphere,  will  aKvavs  be  necefiary  to  commence  the  feparation 
of  the  two  balls  B  and  E  from  each  other,  the  quantity  of 
coated  glafs  and  the  diftance  of  the  ring  Q  from  the  axis  L 
being  the  fame. 

Another  no  Icfs  important  advantage  of  this  inflirument 
is,  that  in  an  experiment  where  the  fame  eleclric  power, 
often  repeated,  is  neceflary  to  afccrtain  the  refult  with  accu- 
racy ;  fuch,  for  example,  as  the  charging  a  battery  through 
acids,  water.  Sec. ;  the  fame  degree  of  precaution  is  not  ne- 
ceflfary  as  is  indifpenfibly  fo  in  any  ether  electrometer,  as  the 
perfon  who  puts  the  machine  in  motion  has  nothing  to  do 
but  to  count  how  often  the  electrometer  difcharo-es  itfelf:  and 
the  inftrument  may  be  inclofed  in  a  glafs  cafe,  or  prevented 
in  any  other  manner  from  external  conta6t,  or  any  other  cir- 
cumftances  which  might  render  the  experiment  uncertain. 
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I  flatter  myfelf  that  the  fimpUcity  of  the  conftriiAion  of 
this  inftrument,  the  facility  with  which  it  may  be  made  at 
a  very  fmall  expence,  and  the  certainty  that  two  indruments, 
prepared  according  to  the  fame  fcale,  with  a  like  quantity  of 
I'.oatcd  glafs,  muft  exa6tly  correfpond  with  each  other ;  but, 
above  all,  that  the  certainty  and  accuracy  by  which  experi- 
ments may  be  made  with  it,  and  bv  thefe  means  be  accu- 
rately defcribed,  are  advantages  which  will  not  be  found 
united  in  any  of  the  electrometers  hitherto  invented. 


X.    Obfervatlons  on  the  Tones  produced  bj  an  Organ-pipe 
in  dijferent  Kinds  of  Gas,     Bj  C.  F.  F.  Chladni  *. 
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I R,  it  is  w^ell  known,  is  the  moft  common  condu6lor 
of  found ;  but  it  can  become  a  fonorous  body  alfo.  The 
latter  is  the  cafe  in  regard  to  a  pipe,  as  the  pipe  itfelf  does 
not  emit  found,  but  the  column  of  air  included  in  it,  and 
which,  being  feparated  from  the  reft  of  the  atmofphere,  is 
obliged,  by  blowing,  to  vibrate  in  fuch  a  manner  that  it  con- 
tracts and  expands  longitudinally  in  various  ways ;  and  thefe 
vibrations  are  then  conducted  to  a  diftance  by  the  furround- 
hig  air.  It  is  not  neceflary  that  I  fliould  here  farther  ex- 
plain the  different  kinds  of  vibration  of  which  the  air  in  a 
pipe  is  fufceptible.  Thofe  who  are  defirous  of  information 
on  this  fubje6l  may  confult  Daniel  Bernoulli's  papers  in  the 
Memoirs  of  the  Academy  of  Paris  for  1762;  thofe  of  Lam- 
bert, in  the  Memoirs  of  the  Academy  of  Berlin  for  1775; 
and  of  Euler,  in  the  Sixteenth  Volume  of  the  New  Tranfac- 
tions  of  the  Imperial  Academy  of  Peterfburgh. 

The  condu6ling  of  found  through  the  air,  and  the  vibra- 
tions of  air  in  a  pipe,  depend  on  the  fame  laws.  This  will 
readily  appear  from  the  following  obfervation,  befides  others, 
that  the  velocity  of  the  vibrations,  under  like  circumflances, 

*  From  Fci^i's  Magaxin  fur  den  neuejlen  ■x-vjland  der  iJatttrkunde, 
Vol.  I.  i>arr  3. 
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depends  merely  on  the  length  of  the  pipe,  and  not  on  lt:>  di- 
an^eler;  fo  that  the  velocity  is  not  changed  when  the  pipe 
is  indeiinitely  enlarged,  or,  Vv'hat  is  the  fume  thing,  when  it 
i?  totally  removed,  fo  as  to  afford  free  aceefs  to  the  air  on  all 
fidcs.  Sound  therefore  is  diffufed  through  a  certain  fpace  of 
air,  in  the  fame  time  in  \Ahich  a  column  of  air  inclofed  in  a 
pipe  makes  cine  vibration ;  a  propofition  which  has  been 
proved  in  the  before-mentioned  papers  of  Euler,  Bernoulli, 
and  Lambert,  and  alfo  by  Count  Giordano  Riccati  in  his 
Treatife  on  Elaftic  Fibres  or  Strings,  and  which  is  confirmed 
by  experience.  Hence  it  follows,  that  the  number  of  the 
vibrations  made  by  the  air  in  a  pipe  may  be  found,  if  the  real 
veloeitv  with  whiclj  found  is  conducted  through  the  air  be 
divided  by  tlie  Icnglh  of  the  colunni  of  air  contained  in  the 
pipe. 

The  labours  undertaken  b\-  Newton,  Euler,  Daniel  Ber- 
noulli, Lambert,  Giordano  Riccati,  and  others,  to  deter- 
niifie,  from  general  mechanical  principles,  the  velocity  with 
which  found  is  condu(3;ed,  have  given  no  other  refults 
than  thofe  taught  by  experience.  By  all  thefe  theoretic  re- 
fearches  the  fpace  through  which  found  paffes  in  the  air,  or, 
in  Gfcnerril,  in  any  expanfible  fluid  fubftance,  was  found  to  - 

be    =  A^-^—  ;  where  g  is  the  fpace  through  which  a  heavy 

b 
body  falls  in  a  fecond,  or  in  any  given  time ;  a  the  elafticity 

of  the  expanfible  fluid,  which  is  alTumed  equal  to  the  pref- 

ure  it  fuilains  from  the  atmofphcrc ;   and /^  the  denfity  of 

the  expanfible  fluid.:  a  may  be  alfo  the  height  of  the  baro- 

ineLer,   if  .the  denfity  of  the  mercury  be  confidered  as  i. 

I'heorv  gives,  therefore,  about  900  Parifian  feet  as  the  dif- 

taucc  to  which  found  is  tranfmitted  through  the  air  in  the 

couife  of  a  fecond;  whereas  this  fpace  has  been  found,  by 

«*.\jj(jrience,  to  be  equal  to  about  1038.     No  one  has  ever  yet 

aiiigned  a  fuflicient  reafon  for  this  difiercnce.     The  moit 

common  conje6lure  is,  that  it  muft  be  owing  to  a  mixture 

of  vuiicus  foreign  particles;   but  this,  by  tliofe  acquainted 

with 
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with  the  nature  of  atniofphcric  air  ^wC^  the  cllfTerent  kinds  of 
gafcs,  as  afccrtained  by  chemical  experiments,  can  hardly  be 
admitted,  and  is  coutradicled  by  this  circumftancc:  that, 
according  to  every  obfervation,  the  ftate  of  the  air,  whether 
moid  or  dry,  cloudy  or  rainy,  docs  not  alter,  or  at  leaCt  in  a 
fcufible  manner,  the  velocity  with  which  found  is  conducted. 
Various  other  conjectures  feem.to  be  equally  inconfiflent  with 
nature.  From  the  prefent  experiments  it  follows,  in  my  opi- 
nion, that  the  velocity  of  the  vibrations  of  an  cxpanfible  fluid 
fubftance  cannot  be  determined  by  the  mechanical  princi- 
ples hitherto  admitted  alone;  but  that  it  depends,  befides 
thefe,  upon  other  properties. 

Were  the  before-mentioned  data  fufficicnt  to  determine  the 
vibrations  of  an  cxpanfible  fluid,  the  tone  which  a  pipe  can 
emit,  both  in  the  air  and  in  diiferent  kinds  of  gafes,  under 
like  circumftances,  would  be  inverfelv  as  the  Iquare  root  of 
the  fpecific  gravity  of  the  expanfible  fluids.  The  relult  given 
by  the  prefent  experiments  is,  however,  difl'erent.  As  I  was 
not  furniflied  w  ith  the  a^-jparatus  proper  for  the  purpofe,  I 
rcquefted,  during  nn-  rcfidcnce  at  Vienna,  profeflbr  Jacquin 
junior,  who  has  a  great  zeal  for  the  progrels  of  fcience,  to 
imdertake  the  experiments;  and  he  was  fo  good  as  to  comply 
vith  mv  wiflies. 

The  apparatus  confided  of  an  open  thi  organ-pipe,  in 
which  the  length  of  the  vibrating  column  of  air  from  the 
aperture  where  the  inflated  air  ilh.es  to  the  end  was  about 
fix  inches,  having  its  upper  end  infcrted  in  the  neck  of  a 
bell-glafs,  that  could  be  clofely  {hut  by  means  of  a  cock. 
Da  iuimerfing  the  bell  in  water,  the  pipe  was  at  the  f;ime 
lime  filled  with  it,  to  guard  againft  all  mixture  of  atnio- 
fpheric  air.  A  bladder,  furniflied  alfo  with  a  cock,  wa5 
ferewed  upon  the  neck  of  the  bell,  after  having  been  com- 
preflcd  as  much  as  poiiible,  and  emptied  of  air  by  ,;ipplying 
the  mouth  to  it.  The  bcii  and  the  bladder  were  then  filied 
^vith  fuch  a  quantity  of  the  air  to  be  examined,  that  the 
water,  in  v.hieh  the  bell  was  immeifccl,  f^ood  at  an  equal 
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height  both  in  the  infide  and  outfide;   and  the  prefTure  fnf- 
tained  by  the  bell  was  equal,  therefore,  to  the  prelTure  of  the 
atmofphere.     The  pipe  was  blown  by  comprefling  the  bladr 
der;  but  the  greateft  caution  was  neceflary  to  prevent  the 
pipe  from  emitting,  inftead  of  its  natural  tone,  any  of  its 
higher  tones,  which  in  an  open  pipe,  as  is  well  known,  are 
as  the  natural  feries  of  the  numbers,  that  is,  in  arithmetical 
progreffion.    A  weak  and  uniform  preifure  was  therefore  ne- 
cefTar)',  but  which  could  be  repeated  at  pleafurp ;  becaufe, 
when  the  prelfure  was  omitted,  the  fuperfluous  gas  returned 
back  into  the  bladder.     The  temperature,  which  certainly 
contributes  in  fome  degree  to  vary  the  tone  of  a  wind  inftru- 
ment,  in  regard  to  all  the  different  kinds  of  gas,  was  always 
the  fame;  that  is,  the  degree  which  is  ufual  on  a  fomewhat 
cool  morning  in  fpring.     To  enable  me  to  judge  witii  more 
accuracy  of  the  tone,  I  had  tuned  two  firings  to  an  unifon  of 
that  tone  produced  in  common  air :   the  experiments  were 
made  with  tlie  utmoft  accuracy,  fo  that  I  have  reafon  to 
think  there  was  no  room  left  for  the  fmalleft  deception. 

The  bell  and  the  pipe  being  firft  filled  with  common  air, 
the  tone  was  exa6lly  the  fame  as  that  of  a  pipe  blown  when 
it  is  perfc6lly  free;  but  much  weaker,  as  mufl  have  been 
expecled,  becaufe  the  vibrations  of  the  air  inclofed  in  the 
bell  were  propagated,  and  could  be  communicated  to  the 
furrounding  atmofphere  only  through  the  fides  of  the  bell 
and  through  the  warter.  But  though  the  found,  for  the  fame 
reafon,  was  fomewhat  weak  in  the  other  experiments,  they 
could,  however,  be  heard  very  difl;in6lly. 

In  oxygen  gas  from  manganefe  the  found  was  half  a  tone 
or  nearly  a  whole  tone  lower  than  in  common  air.  This  nearly 
agrees  with  theory ;  according  to  which  the  difference  mult 
amount  to  almoft  half  a  tone,  if  the  gravity  of  atmofphcric 
air  be  to  that  of  oxygen  gas  as  i  to  1*103,  ^^^^  ^^^  ^^^^  ^''"^ 
ycrfely  as  the  fquarc  root  of  the  gravity. 

The  moft  ftriking  deviation  from  theory  was  exhibited  by 
azotic  gas.     It  might  have  been  expelled  that  the  found  of 

ii 


in  Jij^ercnt  Khids  of  Gas.  279 

it  would  have  been  a  little  higher  than  that  of  common  air, 
becaufe  it  is  fomewhat  lighter,  and  becaufc  its  gravity  is  to 
that  of  atniofphcric  air  as  0*985  to  i  ;  but  it  was  half  a  tone 
lower.  Three  kinds  of  azotic  gas  were  tritd  ;  one  produced 
bymeans  of  liver  of  fulphur,  another  by  a  mixture  of  iron 
and  fulphur,  and  the  third  from  common  air  by  means  of 
nitrous  gas. 

In  all  the  three  a  taper  was  cxtinguiflied  in  a  moment, 
and  thev  all  gave  the  fame  tone.  Should  it  be  here  fuf- 
pefted  that  the  azotic  gas  difengaged  from  atmofpheric  air 
by  fulphur  and  iron,  might  have  had  a  mixture  of  hy- 
drogen gas,  the  tone  in  that  cafe  muft  have  been  raifed  rather 
than  lowered  by  the  latter  on  account  of  its  lightnefs.  We 
may  therefore  confider  it  as  certain,  that  the  vibrations  of 
azotic  gas,  let  it  be  prepared  in  whatever  manner  it  may, 
are  much  flower  than  the  vibrations  of  atmofpheric  air ;  and 
that  the  difference  amounts  to  about  half  a  tone.  It  is  re- 
markable that  azotic  gas  in  particular  fliould  exhibit,  In  re- 
gard to  its  vibrations,  fuch  a  variation  from  the  common 
theor}'^,  as,  according  to  late  experiments,  it  differs  (o  much 
from  other  kinds  of  gafes  in  regard  to  its  expanfibility  at  dif- 
ferent degrees  of  heat.  It  would  be  well  worth  the  trouble 
to  repeat  thefe  experiments,  refpe<Sling  the  vibrations  of  azotic 
gas,  at  different  high  and  low  degrees  of  temperature.  It 
ought  alfo  to  be  examined  with  more  accuracy,  whether 
Marriot's  law,  that  at  the  fame  temperature  the  denfity  of 
an  expanfible  fluid  increafes  and  decreafes  in  proportion  to 
its  preffure,  may  not  admit  of  fome  exception  in  regard  to 
azotic  gas ;  as  this  inquir)'  would,  in  all  probability,  enable 
us  to  explain  the  variation  of  its  vibrations  from  the  com- 
mon theory. 

A  very  remarkable  phenomenon  was  exhibited  by  a  mix- 
ture of  azotic  and  oxygen  gas.  It  might  have  been  fup- 
pofed,  that  azotic  gas,  being  a  lighter  fubftauce,  would  have 
pggafio^ed  a  higher  tone  than  atmofpheric  air;  and  oxygt-'n 
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gas,  as  a  heavier  fubftance,  a  lower  tone ;  and  that  a  mix. 
ture  of  thcfe  two  would  have  given  a  mean  tone  between 
both.  Experience,  however,  fliews  that  each  of  thefe  two 
expanfible  fluids,  as  I  have  already  faid,  gives  a  higher  tone 
than  atmoiphcric  air;  and  that  a  mixture  of  them  gives  a 
tone  higher  than  either  of  thefc  can  give  alone,  and  per- 
fecSrly  limilar  to  the  tone  of  atmofpherlc  air.  The  quantity 
o-^  oxygen  gas  mixed  with  the  azotic  gas  might,  according 
to  appearance,  be  at  firft  about  a  fourth ;  afterwards  a  third, 
or  iomewhat  more ;  which  however  made  no  confiderable 
variation  in  the  tone.  I  am  of  opinion,  therefore,  that  the 
unknown  caufc  which  occasions  a  mixture  of  thefe  two  fub- 
ftances  to  vibrate  quicker  than  each  of  them  taken  fingly, 
may  alfo  occafion  found  to  be  conduL-led  with  greater  velo- 
city than  it  ought,  according  to  common  thcorv,  through 
atmofpherlc  airj  which  has  the  fame  component  parts  as 
the  above  mixture.  This  greater  velocity  feems  to  imply 
rather  a  chemical  than  a  merely  mechanical  mixture  of  thcfe 
fliuids.  But  this  is  contradiclcd,  beiides  other  obfcrvations, 
by  one  in  particular  of  that  acute  and  diligent  philofopher 
Profeffor  Remigius  Dottier  of  V^ienna,  \\ho  fuflfcred  common 
air  to  {tand  above  a  year  untouched  in  a  glafs  tube  five  feet 
in  length  and  one  and  a  half  in  diameter,  which  was  well 
flopped  both  at  top  and  bottom,  and  at  the  end  of  that  time 
the  component  parts  of  the  air  were  in  feme  mcafure  fepa- 
rated  from  each  other  according  to  their  fpeeific  gravity;  fo 
that  a  lighted  taper  was  extinguidied  in  the  lighter  azot 
found  at  the  top,  while  another  burnt  in  the  heavy  oxy2;eu 
gis  at  the  bottom  with  more  flrength  than  in  atmofpherlc  air. 
J-Iydrogen  gas  gave  a  far  higher  tone  than  atmofpherlc 
air;  wjth  that  extricated  by  iron  and  the  fulplun-jc  acid,  the 
d'rifcrcnce  was  about  an  oclave  ;  with  that  by  zinc  and  the 
piuriatic  acid,  it  was  nearly  an  oiftave  and  a  whole  tone;  by 
that  ffom  the  fleam  of  water  conducted  through  a  tube  of 
Ignited  iron,  it  was  ibincwhat  above  an  octgve  and  9  fmaU 
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third.  This  cllfTcrfncc,  however,  is  not  fo  great  as  miglit 
luve  been  expeiSlcd  from  fo  light  a  gas,  the  gravity  of  whicU 
is  to  that  of  common  air,  when  the  gas  is  perfeiSlly  pnre,  as 
€•084  to  I.  Had  the  tones,  therefore,  been  invcrfely  as  the 
iquare  roots  of  the  gravitv,  the  tone  with  hydrogen  gas  from' 
iron  and  the  fulphuric  acid,  allowing  it  to  have  been  only 
iix' or  fcvcn  times  lighter  than  atmofpheric  air,  inuft  have 
been  about  an  oclavc  and  a  large  third  higher;  and  by  the 
lighter  hydrogen  gas,  about  an  octave  and  a  finall  ieventli 
higher.  By  mixing  atmofpheric  air  with  hydrogen  gas,  the 
lone,  as  might  readily  be  cxpe£led,  was  lowered ;  but  it  is  t« 
be  remarked_,  that  as  iozig  as  thcfe  two  fluids  were  not  uni- 
ormlv  mixed  by  filling  and  compreflTmg  the  bladder,  a  dis- 
cordant noife  only  was  heard,  and  not  a  diftinft  found,  as 
the  vibrations  could  not  be  ifochvonotis,  which  forais  ihe. 
only  eflential  diiterence  between  a  diftinft  found  and  fucli  a 
tlifcordant  noife.  The  fame  thing  v.as  obfervcd  in  regard  ti» 
the  before-mentioned  mixture  of  azotic  and  oxvgen  gas. 

The  tone  of  carbonic  acid  gas  from  chalk  and  the  fnl- 
phuiic  .acid  was  almoft  a  large  third  lower  than  the  tone  of 
Atmofpheric  air;  v.hich  agrees  pretty  well  with  theoiy,  fmc? 
the  gravity  of  thefe  fluids  is  as  i'5  to  i. 

Nitrous  gas  from  nitrous  acid  and  copper  was  not  very 
favourable  to  found  5  and  it  required  a  llrong  prcfTurc  of  tlje 
bladder  and  a  great  deal  of  caution,  becaufe,  inftead  of  the 
■wiflied-for  low  tone,  one  of  the  higher  tones  was  produced. 
The  loweft  tone,  obtained  with  conflderablc  difficultr,  ^va5 
jibout  half  a  tone  lower  than  in  atmofpheric  air;  which  agrees 
alfo  pretty  well  with  theory,  fince  this  gas  is  heavier,  and 
the  gravities  are  as  i'i95  to  i :  the  tone  was  alfo  almoft  like 
that  in  azotic  gas,  notwithftanding  the  confiderable  differ- 
ence in  the  gravities  of  thefe  two  fluids. 

As  to  the  velocity  v. ith  which  the  found  of  another  claftic 
body  v.'ould  be  condutted  through  thefe  gafes,  could  a  fufS- 
cieuv  extent  of  them  be  procured  to  make  the  obK-rvation,  it 
ibllowf,  from  what  has  been  faid  ia  the  beirinninjr  of  tl  is 
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paper,  that  with  equal  preffure  they  would  be  in  the  ratioi 
of  the  tones  above  mentioned. 

The  prefent  experiments  are  very  different  from  thofe  of 
Prieftley  and  PeroUe  on  found  in  different  kinds  of  gafes. 
The  experiments  of  tbefe  two  philofophers  had  relation  only 
to  the  intenfity  with  which  the  vibrations  of  another  elaftic 
body  (of  a  bell  ftruck  by  a  hammer)  are  conduced  through 
thefe  gafes.  Perolle  contradifts  Prieftley's  aflcrtion,  that 
the  power  of  conducing  is  as  the  denfities;  but  to  this  rule 
Prieftley  himfelf  makes  an  exception  in  regard  to  oxygen 
gas,  which  appears  to  be  a  ftronger  condutlor:  azotic  gas 
was  examined  by  neither  of  thefe  philofophers.  In  hydro- 
gen gas  they  both  found  the  conducting  power  very  weak, 
which  is  no  doubt  owing  to  its  little  denfity.  In  oxygen 
gas  they  found  the  found  fomewhat  ftronger  than  in  com- 
mon air;  in  the  nitrous  gas  Perolle  found  it  alfo  fomewhat 
ftronger.  In  carbonic  acid  gas  Prieffley  found  the  found 
ftronger;  but  Perolle,  weaker,  duller,  and  fomewhat  lower 
than  in  common  air ;  which  laft  circumfcance  I  confider  as 
agreeable  to  truth,  becaufe  the  vibrations  of  a  founding  body 
muft  be  more  retarded  the  denfer  the  furrounding  fluid  is, 
or  according  to  its  greater  prefTure  on  that  body.  For  this 
reafon  the  vibrations  of  a  body  vibrating  in  our  atmofpheric 
air  muft  be  a  little  flower  than  they  would  be  in  a  vacuum  ; 
as  experience  teaches  that  the  found  of  a  bell  becomes  lowey 
the  more  it  is  filled  with  water,  or  the  deeper  it  is  immerfed 
in  that  fluid ;  fo  that,  when  it  is  ftruck  at  a  ^;onfiderable 
depth,  it  no  longer  emits  a  diftind  found,  but  rather  ^  kincj 
pf  difcordaat  noife. 


XI.  Leifer 


[    283    1 

XI.    Letter  from-  E.  Pekollk   of  the  ylcadcmy  of  Turln^ 
Jormcrly  VTofiJpjr  of  Anatomy  and  the  Pruciice  oj\Mtiiicine 
41 1  Touloufey  /o  J.  C.  DE  J. A  METHERit:,  on  the  Acouji'u: 
Experiments  o/Chladni*. 


I 


Read  in  your  Journal  of  MefTidor,  6th  year,  and  in  the 
bulletin  des  Sciences,  pubhflied  by  the  Philoniatic  Society  of 
JIuviofe  the  fame  year,  a  Ihort  account  of  the  experiments 
made  by  Chladiii  and  Jacquin  at  Vicuna,  with  a  view  t» 
determine  the  fonorous  properties  of  various  gafcous  fub- 
ftances.  By  caufing  a  fmall  tin  pipe,  brought  into  contact 
with  a  cock  in  the  neck  of  a  bell  glafs,  to  be  blown  by  gas 
contained  in  a  bladder  applied  to  the  external  aperture  of  the 
icock,  thel'e  philofophers  obferved,  that  the  found  was  a  femi- 
tonc  lower  with  azotic  and  oxygen  gas  than  with  atmofpheric 
air;  a  third  lower  with  carbonic  acid  gas;  and  nearly  the 
fame  with  nitrous  gas  :  but,  with  oxygen  gas,  from  nine  to 
eleven  tones  higher  than  with  the  air  that  iurrounds  us.  iV 
piixture  of  azote  and  oxygen,  in  the  fame  proportions  as  in 
atmofpheric  air,  gave  the  fame  tone  as  ihe  latter;  but  when 
the  mixture  of  thefe  gafes  was  not  uniform,  the  founds  were 
totally  difcordant,  The  Angularity  of  thefe  refults  induce^ 
me  to  examine  the  experiments  with  attention. 

Prieftley  f,  feveral  years  ago,  publjflied  feme  obfervations 
on  the  fame  fubjc6l ;  but  he  had  made  ufe  of  a  metallic  body 
rendered  fonorous  by  percuffion,  after  he  had  fixed  it  in  a  glafs 
jar,  which  he  filled  fucceffively  with  different  kinds  of  gas.  The 
aeriform  fubftances  which  he  employed  for  his  experiments 
appeared  to  him  to  propagate  founds  in  proportion  to  their 
denfity :  he  remarked,  that  in  hydrogen  gas  the  found  feemed 
like  that  produced  in  a  vacuvim  or  air  highly  rarefied.  Is  it 
to  be  fuppofed  that  fuch  a  philofopher  as  Prieftley  would  have 
failed  to  difcover  the  alteration  of  toiies  produced  in  the  va- 

*  From  the  Journal de  Phyfi'iite,  an.  7.^ 

f  See  Obfiyjations  and  Expe.imenis  on  diffa'cnt  Branches  of  Philcfophy^ 
Part  III.  p.  355. — ■Prieftley  made  no  experiments  with  nitrous  gas. 
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rious  aeriform  lubftances  ?  His  ear  would  certainly  have  dlf- 
tinguifhed  the  falling  of  a  third  in  the  carbonic  acid  and  ni- 
trous gafes ;  and  he  muft,  no  doubt,  have  been  llruck  w  ith 
the  prcdigious  rife  occafioned  by  the  hydrogen. 

At  the  time  Prieftley  made  his  experiments  I  was  engaged 
in  fome  of  the  fame  j<ind,  the  refults  of  which  were  publifhcd 
in  the  Memoirs  of  the  Academy  of  Sciences  of  Turin  for  the 
years  1786  and  1787.  In  mv  paper  it  may  be  feen  that  T 
fucceffiveiy  filled  a  bottle,  and  inverted  it  in  a  pneumato-che-i 
mical  preparation  of  various  aeriform  fubitanccs;  and  \i\ 
thefc  atmofpheres  I  rung  a  fmall  bell,  and  made  a  repeating- 
watch  ftrike.  As  the  founds  reached  my  ear,  I  paid  atten- 
tion to  the  variations  thev  exhibited  in  regard  to  the  tone, 
its  intenlity,  and  the  vibraiipn.  To  affift  my  ear  I  made  ufc 
of  a  violin.  Some  idea  m.av  be  formed  of  the  refult  of  mv 
labours,  bycafting  an  eye  over  the  firft  table  of  my  memoir, 
of  which  the  following  is  a  copy  : — 


Nature  of  the 
Gafes  exa  uihied. 


Tone  of  the 
Srands  in  dif- 
ferent /Ijrs. 


Atmufpheric 
airfervingfor 
a  point  of 
com  pari  Ton. 

2.     Fixed     air,! 
drawn    from 


Alike,  or  a  lit 


e   lower  than 
intheurecedinji 


chalk  by  di-!' 

luted  nitrous 

.  i  lexpentnent. 

acid.  ' 


Vital  air  ex- 


Seemed  a  little 


trailed  from  ,•,  ., 

J  .   .   iiiarper  than  in 

red    precipi-        ' 

tate. 


4.  Nitrous  air 
produced  by 
a  iiitrous  lo- 
lution  of  tin. 


common  air. 


Nearly  like  the 
former. 


,T  ,  o      i     T>  1 1  tint,  c  ai 

feature  or  bpe-\     ,  ■  ,   ,■ 

rn    o        ;  ^ivbicb  they  may 
ci£5  of  the  bound.       7     ;       7 
be  beard. 


Confi'lerably 
duller. 


Clearer  than  in 

atmofpheric 

air. 


i6feet  6  inches. 


48  feet  5  inches 


Ditto. 


Inllainmable  »^  ^  ,./-  1  1 

J       ,  i\ot    very   dil-irT   ,       . 
air  produced   •    rt    -.  f-         j  riad  no  h.u'mu-i 
L    .u      rv-      'iinct:  itleemedi  ,-         .,    1 

by  the  action       ,  ,  luy,  nottrengtrt;! 

,-1-1    ,    1    '    ratner   a   weal\|      1    /■         ^r   *.  < 
of  diluted  vi-i     .,-        ,  land   leemcu   toi 

,  .  ,-       • ,      noiie     than    ai ,.  . 

trio.icacidoni  ^  jdie  away  at 

f.    ,  /.,.  Iproper  tone.  -' 

fteel  tilings.    1'      '  f 


6;  feet. 


Ditto. 


1 1  feet. 
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Chlatlni's  expcriiiK-nts,  therefore,  fcem  to  contracrK^;  thofc 
made  bv  PrielUey  and  myfelf.  To  reconcile  them,  it  \vill 
no  doubt  be  faid  that  Chladui  and  Jacquia  enjploycd  a 
vvind-indrumcnt,  and  that  mv  cxperhnents  and  thofe  of 
Priei'tlcy  were  made  with  metalHc  bodies  rendered  fonorous 
by  percuOTion.  But  whence  does  it  hq^pen  that  thofo  fluids, 
fome  of  which  lower  the  found  of  a  pipe  one-third,  wliile 
another  makes  the  found  of  the  ianie  pipe  from  nine  to  clevcu 
tones  higher,  have  not  power  to  alter  the  tones  of  a  metallic 
body  ill  any  fcnfible  degree  ?  •  I  (hall  here  offer  a  few  remarks 
which  feem  to  arife  from  thefe  general  obfervations. 

In  a  mixture  of  oxygen  and  azote,  in  the  fame  proportions 
as  in  the  atmofpheric  air,  found  is  the  fame,  according  to 
Chladni  and  Jacquin,  as  in  the  latter  medium ;  but  t.hey 
add,  if  the  mixture  of  thefe  two  gafes  is  not  complete,  the 
found  is  quite  difcordant.  What !  do  oxygen  and  azote  af- 
ford each  of  them  the  fame  found  ?  and  does  an  incomplete 
mixture  of  them  produce  a  difcordant  found  ?  It  will  no 
doubt  be  replied,  that  azote  and  oxygen  do  not  give  the  fame 
tone  as  atmofpheric  air ;  but,  in  theatres,  ball-rooms,  con- 
cert-rooms, &c.  where  a  great  number  of  fpeftators  are 
alVembled,  and  where  there  is  a  fufficient  quantity  of  car- 
bonic acid,  which  does  not  combine  with  the  air  of  the 
atmofphere,  has  it  ever  been  obferved  that  v.lnd  inibu- 
ments  were  difcordant  ?  If  an  incomplete  mixture  of  at- 
mofpheric air  with  gas,  which  lowers  the  found  one  third, 
docs  not  render  the  founds  difcordant^  hovv  can  we  perl'uade 
ourfelves  that  a  mixture  of  tv.o  gafes,  v^liich  caufe  a  falling; 
of  only  half  a  tone,  fliould  occafion  a  found  aitogclher  difcord- 
ant, merely  becaufe  the  portions  of  the  gafes  are  completely 
m:xcd.  while  the  admixture  of  fome  other  particles  is  much 
lefs  complete  ? 

1  he  above  authors  inform  us  alfo,  that  in  hydrogen  gas 
the  found  rifes  nine  or  eleven  tones.  Here  there  can  be  no 
medium.  Either  the  found  produced  in  the  hydrogen  is 
fliarper  by  nine  tones,  and  in  that  caie  the  elevation  ought 
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not  to  be  carried  to  eleven ;  or  the  found  is  fliarper  bv  eleven 
tones  in  the  hj-drogcn  than  in  atmofpheric  air,  and  theii 
it  is  wrong  to  fay  that  it  rifes  only  nine  tones. 

This  want  of  corre^lnefs  and  precifion  in  determining  the 
tone  ;  this  great  latitude  allowed  to  the  hydrogen,  of  being 
able  to  raife  the  found  nine  or  eleven  tones ;  does  it  not 
prove  an  indecilion,  an  uncertainty  on  the  part  of  tliefe  phi* 
lofophers,  little  calculated  to  procure  coniidence  to  their 
experiments  ? 

Let  it  not,  however,  be  imagined,  that  I  wifh  to  conteft 
the  reality  of  their  difcoverics.  Not  having  repeated  the  ex- 
periments of  thefe  authors,  I  can  have  no  fuch  intention. 
I  have  only  endeavoured  to  give  an  account  of  thofe  doubts 
which  remained  on  my  mind  after  I  had  taken  the  fubje6l 
into  confideration,  and  to  engage  the  philofophers  to  re- 
move the  uncertainty  by  repeating  the  experiments. 

One  of  thefe  authors,  Chladni,  has  niade  an  obfervation 
which  feems  entirely  his  own.  He  obferved,  that  when  a 
plate  of  glafs  is  agitated  by  means  of  a  bow,  if  fome  duft  is 
ftrewed  over  the  glafs,  the  former  will  appear  to  have  ar- 
ranged itfelf  fvmnietrically,  after  the  plate  ceafes  to  emit 
found.  Under  the  like  circumftances  the  figures  are  alway* 
tht  fame. 

It  is  not  at  all  furprifing,  that  an  elaftic  body,  when  put 
in  motion  by  the  fame  means,  fliould  conftantly  experience 
cfle6ls  of  the  fame  kind.  The  light  bodv  placed  on  the  fur* 
lace  of  the  glafs  with  which  the  experiment  is  made,  only 
confirms  what  we  were  already  taught  by  rcafon.  But  be- 
fore it  be  concluded  that  thefe  motions  produce  found,  or 
tend  to  determine  the  tone,  philofophers  are  invited  to  read 
my  Letter  to  De  la  Mcfherie  On  the  To/al  Vibrations  of 
Sonorous  Bociies,  publiflied  in  the  Journal  de  Phyjique  for 
December  1785.  This  letter,  the  fenfe  of  which  is  altered  by 
fome  typographical  errors  %  contains  fafts  a  little  too  precife 

*  P,  414,  at  the  end  of  the  firft  line,  add  a:lputix.\  fame  page,  at  the 
beginning  of  the  1  ith  line,  for /o«  read /(?»;  next  line,  lo\  an^icau  read 
arceau. 

perhaps. 
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perhaps,  but  which  do  not  appear  to  me  the  lefs  to  merit 
the  attention  of  the  learned. 

Philofophers,  in  my  opinion,  will  find  fome  curious  obfer- 
x-ations  on  this  fubje6l  alfo  in  my  Inquiries  into  the  PropU' 
gation  of  Sound  in  different  Solid  as  well  as  Fluid  Mediums  j 
which  will  foon  appear. 


XII.  On  a  Submarine  Forejl  on  the  Eqji  Coajl  of  England, 
By  Joseph  Correa  de  Serra,  LL.D.  F.  R. S.  and 
A.S,* 


I 


N  Geology,  more  perhaps  than  in  any  other  branch  of 
Natural  Hiftory,  there  exifts  a  neceflity  of  ftri6lly  feparating 
the  fa6ls  obfcrved  from  the  ideas  which,  in  order  to  explain 
them,  may  occur  to  the  mind  of  the  obferver.  In  the  pre- 
fent  fiate  of  the  fcicnce,  every  well  afcertained  fa6l  increafes 
our  ftill  narrow  ftock  of  real  knowledge;  when  on  the 
contrarv,  the  reafonings  we  are  enabled  to  make  are  at  beft 
but  ingenious  gueffes,  which  too  often  bias  and  miflead  the 
judgement.  I  (hall,  therefore,  endeavour  in  this  paper  to 
give,  firft,  a  mere  defcription  of  the  objeA  unmixed  viith 
any  fyftcmatical  ideas,  and  fliall  afterwards  offer  fuch  con- 
jectures on  its  caufes  as  feem  to  me  to  be  fairly  grounded 
on  obfervation. 

Jt  was  a  common  renort  In  Llncolnfhlre,  that  a  laro-e  ex- 
tent  of  iflcts  of  moor  fituated  along  its  coaft,  and  vifible 
only  in  the  lovveft  ebbs  of  the  year,  was  chiefly  compofed  of 
decayed  trees.  Thefe  iflets  are  marked  in  Mitchell's  chart 
of  that  coaft  b}'  the  name  of  day  huts;  and  the  village  of 
Huttoft,  oppolite  to  which  they  principally  lie,  feems  to  have 
derived  its  name  from  them.  In  the  month  of  September 
1795  I  went  to  Sutton,  on  tlie  coaft  of  Lincolnfhire,  in 
the  company  of  the  Right  Hon,  the  Prefident  of  the  Royal 
Society,  in  order  to  examine  their  nature  and  extent.     The 

*  F4«ai  the  Philofophical  Tranfaciions,  1799. 
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19th  oflhe  month,  being  the  firft  day  afier  the  equincx^jat 
full  moon,  w'r.cn  the  loweil  ebbs  were  to  be  expeiSled,  we 
went  in  a  boat  about  halfpall  twelve  at  noon,  and  loon  fct  foot 
upon  one  of  the  hirgeft  iflands  then  appcarhig.  Its  cxpofed 
furface  was  about  thirty  yards  long,  and  twenty-five  wide, 
wlien  the  tide  was  at  the  lowelh  A  great  number  of  fmaller 
iflcts  were  vifibic  around  us,  chitfly  to  the  eaftward  and 
fouthward;  and  the  fifliermen,  whofe  authority  in  this  point 
is  very  competent,  fay,  that  fimilar  moors  are  to  be  found 
along  the  whole  coaft,  from  Skegnefs  to  Grimfby,  particu- 
larly oiTAddelthorpe  and  Mablelhorpe.  The  channels  di- 
viding the  iflc'is  were,  at  the  time  we  fav/  them,  wide,  and 
of  various  depths ;  the  iflands  themfelves  ranging  generally 
from  eafl  to  weft  in  their  largcft  dimenfions. 

WeviCted  them  again  in  the  ebbs  of  the  .20th  and  ^ift; 
and  though  it  did  not  generally  ebb  fo  far  as  we  expe6led, 
\vc  could  notwithllanding  afcertain  that  they  confiiled  ai- 
med entirely  of  roots,  trunks,  branches  and  leaves  of  trees 
and  flimbs,  intermixed  with  fome  leaves  of  aquatic  plants. 
The  remaii'iS  of  fome  of  thcfe  trees  v/cre  fiill  ftanding  on 
their  roots,  while  the  trunks  of  the  great  part  lay  fcattered  on 
the  oTound  in  every  poUible  direction.  The  barks  of  trcca 
and  roots  appeared  generally  as  frefli  as  when  they  were  grow- 
ino-;  in  that  of  the  branches  particularly,  of  which  a  great 
t[uantity  was  foimd,  even  tliC  thin  filver  membranes  of  the 
outcrilvin  were  difcernible.  Ttie  timber  of  all  kinds,  on  the 
contrary,  was  dccompofx^d,  and  fofl  in  the  grcateft  part  of  tl:c 
trees:  in  fome,  howe-.er,  it  was  firm,  efpecially  in  the  roots. 
The  people  of  the  country  have  often  found  among  them 
ver\'  found  pieces  of  timber,  fit  to  be  employed  for  feveral 
economical  purpoics. 

The  forts  of  wood  which  are  fiill  diflingulfijable,  are,  birch, 
fir,  and  oak.  Other  \vood>i  evidently  exift  in  thefe  iflets, 
of  fome  of  v.hich  vvc  found  the  Ica\es  in  the  foil;  but  our 
drcfent  knowledge  of  the  comparative  anatomy  of  timber  is 
iioi  fo  far  advanced  a.-  to  aflbrd  \is  the  mea.ns  of  pronouncing 

with 
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tvith   confidence  refpeillng  their  fpecics.     In   general  the 
trunks,  branches,  and  roots  of  the  decayed  trees  were  confi-  » 
derably  flattened;  which  is  a  phenomenon  obferved  in  the  • 
furtarbrand,  or  foflil  wood  of  Iceland,  and  which  Scheuchzer 
temarked  alfo  in  the  foflil  wood  found  in  the  ncicrhbourhood 

o 

of  the  lake  of  Thun  in  Switzerland. 

The  foil  to  which  the  trees  are  afBxcd,  and  in  which  they 
^rew,  is  a  foft  gteafy  clay ;  but  for  many  inches  above  its 
furface,  the  foil  is  entirely  compofed  of  rotten  leaves  fcarcely  . 
diftinguifliable  to  the  eye,  many  of  which  may  be  feparated 
by  putting  the  foil  in  water,  and  dexteroufly  and  patiently 
ufing  a  fpatula  or  blunt  knife.  By  this  method  I  obtained 
fome  perfect  leaves  of  Ilex  aquifolium,  which  are  now  in 
the  herbarium  of  the  Right  Honoufable  Sir  Jofeph  Banks; 
and  fome  other  leaves,  which,  though  Icfs  perfect,  feem  to 
belong  to  fome  fpecies  of  willow.  In  this  ftratum  of  rotten 
leaves  we  could  alfo  diftingiufli  fome  roots  ox  Ancndophrag- 
viites. 

Thefe  iflets,  according  to  the  mofl  accurate  information! 
extend  at  leaft  twelve  miles  in  length,  and  about  a  mile  in 
breadth,  oppolite  to  Sutton  fhore.  The  water  without  them, 
towards  the  fea,  generally  deepens  fuddcnly,  fo  as  to  form  a 
fteep  bank.  The  channels  between  the  feveral  iflets^  when 
the  iflets  are  dry,  in  the  lowefl;  ebbs  of  the  year  are  from 
four  to  twelve  feet  deep  :  their  bottoms  are  clay  or  fand_,  and 
their  dire6lion  is  generally  from  eaft  to  weft:. 

A  well,  dug  at  Sutton  by  Jofliila  Searby,  fliows  that  a 
moor  of  the  fame  nature  is  found  under  ground  in  that  part 
of  the  country  at  the  depth  of  flxteen  feet,  confequently 
very  nearly  on  the  fame  level  with  that  which  conftitittes 
the  iflets.     The  dlfpofitlon  of  the  ftrata  was  found  to  he 

nearly  as  follows  : Clay,  16  feet — Moot-,  fimilar  to  that 

of  the  iflets,  3  to  4  ditto — Soft  moorj  like  the  fcowerings 
of  a  ditch  bottom,  mixed  with  ftiells  and  filt,  20  feet — 
Marly  clay,  1  foot — Chalky  rock,  from  i  to  2  feet — Clay,  3  r. 
yards — Gravel  and  water;  the  water  has  a  chalybeate  tafte. 
.  Vol.  IV,  U  '  In 
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In  order  to  afeertain  the  conrfe  of  this  fubterraneous  ftra- 
turn  of  decayed  vegetaoles,  Sir  Jofeph  Banks  diredled  a 
boring  to  be  made  in  the  fields  belonging  to  the  Royal  So- 
ciety in  the  parifh  of  Mablethorpe.  Moor  of  a  fimilar  nature 
to  thatof  Searby's  well,  and  the  iflets,  was  found,  ver^- nearly 
on  the  fame  level,  about  four  feet  thick,  and  under  a  foft 
clay. 

The  whole  appearance  of  the  rotten  vegetables,  we  ob- 
ierved,  perfeiflPy  refembles,  according  to  the  remark  of  Sir 
Jofeph  Banks,  the  moor  which,  in  Blankeney  Fen  and  in 
other  parts  of  the  Ead:  Fen  in  Lincolnfhire,  is  thrown  up 
in  the  making  of  banks;  barks,  like  thofe  of  the  birch-tree, 
being  there  alfo  abundantly  found.  The  moor  extends  over 
an  the  Lincolnfliire  fens,  and  has  been  traced  as  far  as  Pe- 
terborough, more  than  fixty  miles  to  the  fouth  of  Sutton^ 
On  the  north  fide,  the  moory  iflets,  according  to  the  fifher- 
men,  extend  as  far  as  Grimfby,  (ituated  on  the  fouth  fide 
the  Humber:  and  it  is  a  remarkable  circumftance,  that  in 
the  large  trails  of  low  land  which  lie  on  the  fouth  banks  of 
that  river,  a  little  above  its  mouth,  there  is  a  fubterraneous 
ftratum  of  decayed  trees  and  flirubs  exadlly  hke  thofe  we 
obferved  at  Sutton;  particularly  at  Axolme  ifle,  a  tra6l  of 
ten  miks  in  length  by  five  in  breadth ;  and  at  Hatfiefd 
Chace,  which  comprehends  one  hundred  and  eighty  thou- 
fand  acres.  Dugdale  *  had  long  ago  made  this  obfervation 
in  the  firft  of  thefe  places  :  and  De  la  Pryme  f  in  the  fecond. 
The  roots  are  there,  likewife,  ftanding  in  the  places  where 
tliey  jrrew :  the  trunks  lie  proftrate.  The  woods  are  of  the 
fame  fpecies  as  at  Sutton.  Roots  of  aquatic  plants  and  reeds 
arc  Ukcwife  mixed  with  them  ;  and  they  are  covered  by  a 
ikatum  of  fome  yards  of  foil,  the  thicknefs  of  which, 
though  not  afcertained  with  cxr.clnefs  by  the  above-men^ 
tioned  obfcrvers,  we  may  eafily  conceive  to  correfpond  with 
what  Go^ers  the  ftratum  of  decayed  woofl  at  Sutton,  by  the 


•    Hiftorv  i>f  Embanking  and  Draining,  chap,  xxvii. 
-J-   Plui«iopii;cal  Traiiradioiiy>  vol..xxii.  p.  5^0. 
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circumftanccs  of  the  roots  being  (according  to  Mr.  Richard- 
fon's  obfervations  *)  only  vifible  when  the  water  is  low, 
where  a  channel  was  cut,  which  has  left  them  uncovered. 

Little  doubt  can  be  entertained  of  the  moory  iflets  of 
Sutton  being  a  part  of  this  extenfive  and  fubterraneous  ftra- 
turn,  which,  by  feme  inroad  of  the  fea,  has  there  been 
ftripped  of  its  covering  of  foil.  The  identity  of  the  levels; 
that  of  the  fpecies  of  trees  j  the  roots  of  thefe  affixed,  in  both, 
to  the  foil  where  they  grew  j  and,  above  all,  the  flattened 
fhape  of  the  trunks,  branches,  and  roots  found  in  the  iflets 
(which  can  only  be  accounted  for  by  the  heavy  prefllire  of  a 
fuperinduced  ftratuni),  are  fufficient  reafon?  for  this  opinion. 

Such  a  wide-fpread  afl'emblage  of  vegetable  ruins,  lying 
almofl  in  the  fame  level,  and  that  level  generally  under  the 
cemmon  mark  of  low-water,  muft  naturally  ftrikc  the  ob- 
ferver,  and  give  birth  to  the  following  queftions  : 

1.  What  is  the  epoch  of  this  deftru6lion? 

2.  By  what  agency  was  it  efFc6led  ? 

In  anfwer  to  thefe  queftions,  I  will  venture  to  fubmit  thq 
following  reflexions : 

The  foflii  remains  of  vegetables  hitherto  dug  up  in  fo 
many  parts  of  the  globe,  are,  on  a  clofe  infpe^lion,  found  to 
belong  to  two  difierent  ftates  of  our  planet.  The  parts  of 
vegetation,  and  their  impreflions,  found  in  mountains  of  a 
cotaceous,  fchiftous,  or  even  lometimes  of  a  calcareous  na- 
ture, are  chiefly  of  plants  now  exifting  between  the  tropics, 
which  could  neither  have  grown  in  the  latitudes  in  which 
they  are  dug  up,  nor  have  been  carried  and  depofited  there 
by  any  of  the  acting  forces  under  the  prefent  conftitution  of 
nature.  The  formation,  indeed,  of  the  very  movuitains 
in  which  they  are  buried,  and  the  nature  and  difpofition 
of  the  materials  which  compofe  them,  are  fuch  as  v/e  can- 
not account  for  by  any  actions  and  re-a6lions  which  in  the 
adual  ftate  of  things  take  place  on  the  furface  of  the  earth. 

*  Philofophiral  Tranfaftions,  vol.  xix.  p.  tz3. 
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We  muft  neccflarily  recur  to  that  period  In  the  hiftory  of 
o.nr-pUmct,  when  the  fiufacc  of  the  ocean  vyas  at  leait  fo. 
much  above  its  prefent  level  as  ta  cover  even  the  fummits, 
(if  thoie  fecondarv  mountains  which  contain  the  remains  of 
tropical  plants.  The  changes  which  thefe  vegetables  have 
fuftered  in  their  fubftance  is  almoft  total  j  they  commonly 
retain  onlv  the  external  conliguration  of  what  they  were. 
Such  is  the  Hate  in  which  they  are  found  in  England  by 
Llwyd;  in  France  by  Juffieu;  and  in  the  Netherlands  by 
Burtin  j  not  to  mention  inltances  in  more  diftant  countries. 
Some  of  the  imprefiions  or  remains  of  plants  found  in  foils 
of  this  nature,  which  were,  by  the  more  ancient  and 
cnliohtcned  oryftologifts,  fuppofed  to  belong  to  plants 
aftuallv  growing  in  temperate  and  cold  climates,  feem,  on. 
accurate  iuveftigation,  to  have  been  part  of  exotic  vege- 
tables. In  fact,  whether  we  fuppofe  them  to  have  grown 
near  the  fpot  where  thcv  are  found,  or  to  have  been  carried 
thither  from  different  parts  by  the  force  of  an  impelling 
flood,  it  is  equally  difficult  to  conceive  how  organized 
beings,  which,  in  order  to  live,  require  fuch  a  vail  diftcr- 
fiice  in  temperature  and  in  feafons,  could  live  on  the  fame 
fjx>t,  or  how  their  remains  could  (from  climates  fo  widely, 
diftant)  be  brought  together  in  the  fame  place  by  one  com- 
mon diflocating  caufe.  To  this  ancient  order  of  foflil  vege- 
tables belong  whatever  retains  a  vegetable  fliape,  found  ia 
cr  near  coalmines,  and  (to  judge  from  the  places  where 
they  have  been  found)  the  greater  part  of  the  agatized 
v.oods.  But  from  the  fpecies  and  prefent  ftate  of  the  trees, 
which  are  the  fubje^t  of  this  memoir,  and  from  the  fitua- 
tion  and  nature  of  the  foil  in  which  they  are  found,  it  feenu 
very  clear  that  they  do  not  belong  to  the  primeval  order  of 
vegetable  ruins. 

The  fecond  order  of  fofiil  vegetables,  comprehends  thofe 
which  are  found  in  the  ftrata  of  clay  or  fand ;  materials 
which  are  the  refult  of  flow  depofitions  of  the  fea  and  of 
rivers,  agents  fcill  at  work  under  the  prefent  conllitution  of 
'  '  9  .  our 
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our  planet.  Thefc  vegetable  remains  are  found  in  fuch  flat 
countries  as  may  be  confidered  lo  be  of  a  new  formation. 
The  vegetable  organization  flill  fubfill-;,  at  lead  in  part; 
and  their  vegetable  fubftance  has  fuflered  a  change  only  in 
colour,  fmell,  or  confillence  ;  ?dterations  which  are  produced 
by  the  development  of  their  oily  aiid  bituminous  parts^  or 
by  their  natural  progrefs  towards  rottenncfs.  Such  are  the 
foflil  vegetables  found  in  Cornwall  by  Borlafe  ;  in  Eifex  by 
Derham ;  in  Yorklliire  by  De  la  Pryme  and  Richardfon;  and 
in  foreign  countries  by  other  naturalifts.  Thefe  vegetables 
are  found  at  different  depths,  fome  of  them  much  below  th^ 
prefent  level  of  the  fei,  but  in  clayev  or  fandy  llrata  (evi- 
dently belonging  to  modern  formation) ;  and  have  no  doubt 
been  carried  from  their  original  place,  and  depofited  there  ])y 
the  force  of  great  rivers  or  currents,  as  it  has  been  obferved 
with  refpe6l  to  the  MifTiffippi*.  In  many  inftanccs,  hov/- 
ever,  thefe  trees  and  flirubs  are  found  Handing  on  their 
roots,  and  generally  in  low  or  marfliy  places  above,  or  very- 
little  below,  tlie  level  of  the  fea. 

To  this  lafl  defcription  of  foffil  vegetables  the  decavcd 
trees  here  defcribed  certainly  belong.  They  have  not  been 
tranfported  by  currents  or  rivers  3  but,  though  fianding  in 
their  native  foil,  we  cannot  fuppofe  the  level  in  which  they 
are  found  to  be  the  fame  as  that  in  which  they  grew.  It 
would  be  impoffible  for  any  of  thefe  trees  or  Ihrubs  to  vege- 
tate fo  near  the  fea,  and  below  the  common  level  of  its 
water;  the  waves  would  cover  fuch  tra<Sls  of  land,  and 
hinder  any  vegetation.  We  cannot  conceive  that  the  fur- 
face  of  the  ocean  has  -ever  been  lower  than  it  now  is ;  on 
the  contrary,  we  are  led,  by  numberlefs  phenomena,  to  be- 
lieve that  the  level  of  the  water  in  our  globe  is  now  below 
what  it  was  in  former  periods  :  .we  muft  therefore  conclude, 
that  the  foreft  hero  defcribed  grew  in  a  level  high  enough  to 
permit  its  vegetation  ;  and  that  the  force  (whatever  it  was) 

*  Le  Coudriniere  fur  les  Depots  du  MilTiirippi,  Journal  de  Phyfique, 
vol-  sxi.-  p.  ijcv  . 
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which  deftroycd  it,  lowered  the  level  of  the  ground  where  it 

ftood. 

There  is  a  force  of  fubfidence  (particularly  in  foft  ground), 
which,  being  a  natural  confequence  of  gravity  fiowly  though 
perpetually  operating,  has  its  action  fometimes  quickened 
and  rendered  fuddcn  by  extraneous  caufes,  for  inftance  by 
earthquakes.  The  flow  effects  of  this  force  of  fubfidence 
have  been  accurately  remarked  in  many  places:  examples 
alfo  of  its  fudden  a&ion  are  recorded  in  alraoft  every  hirtory 
of  great  earthquakes.  The  fliores  of  Alexandria,  according 
to  Dolom leu's  obfervations,  are  a  foot  lower  th.in  they  were 
in  the  time  of  the  Ptolemies.  Donati,  in  his  Natural  Hif- 
tory  of  the  Adriatic,  has  remarked,  feemingly  with  great  ac- 
curacy, the  effefts  of  this  fubfidence  at  Venice  ;  at  Pola  in 
Iftria;  at  Lifs,  Bua,  Zara,  and  Diclo,  on  the  coaft  of  Dal- 
matia.  In  England,  Borlafe  has  given,  in  the  Philofophical 
TranfaAions*,  a  curious  obfervation  of  a  fubfidence,  of  at 
leaft  fixteen  feet,  in  the  ground  between  Sampfon  and  Trcf- 
caw  iflands  in  Scilly.  The  foft  and  low  grounds  between 
the  towns  of  Thorne  and  Gowle  in  Yorkfiiire,  a  fpace  of 
manv  miles,  has  fo  much  fubfided  in  latter  times,  that  fome 
old  men  of  Thorne  affirmed,  "that  whereas  they  could  be- 
fore fee  little  of  the  ftccples  (of  Gowle),  they  now  fee  the 
church-yard  wall  f."  1  he  inftances  of  fimilar  fubfidence, 
which  might  be  mentioned,  are  innumerable. 

The  force  of  fubfidence,  fuddenly  acting  by  means  of 
fome  earthquake,  feems  to  me  the  moft  probable  caufe  to 
which  the  ufual  fubmarine  fituation  of  the  forefl;  we  are  fpeak- 
ing  of  may  be  afcribed.  It  affords  a  fimple,  eafy  explana- 
tion of  the  matter;  its  probability  is  fupportcd  by  numberlefs 
inftances  of  fimilar  events ;  and  it  is  not  liable  to  the  fi:rong 
obje&ions  which  exift  againft  the  hypothefis  of  the  alternate 
dcpreflion  and  elevation  of  the  level  pf  the  ocean;  an  opinion 
which,  to  be  credible,  requires  the  fupport  of  a  great  nun\- 


*  Vol.  XLVIII.  p.  6z.  t  Cough's  Camden. 
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htr  of  proofs  lefs  equivocal  than  thofc  wliich  have  hitherto 
been  urged  in  its  favour,  even  by  the  genius  of  a  Lavoilier*. 

The  llratum  of  foil,  fixteen  feet  thick,  placed  above  the 
decayed  trees,  Teems  to  remove  the  epoch  of  their  finking 
and  dcllruiSlion,  far  beyond  the  reach  of  any  hiftorical  know- 
ledge. In  Ccefar's  time,  the  level  of  the  North  Sea  appears 
to  have  been  the  fame  as  in  our  days.  lie  mentions  the  fe- 
paration  of  the  Wahal  branch  of  the  Riiine,  and  its  junc- 
tion to  the  Meufe;  noticing  the  then  exifiing  diltance  from 
tliat  jun£lion  to  the  fca,  which  agrees,  according  to  D' An- 
ville's  inquiries t,  with  the  aclual  dillance.  Some  of  the 
Roman  roads,  condrucled,  according  to  the  order  of  Au- 
guftus,  under  Agrippa's  adminiftralion,  leading  to  the  ma- 
ritime town  of  Belgium,  ftill  exift,  and  reach  the  prefent 
fliore]:.  The  defcriplion  which  Roman  authors  have  left 
lis,  of  the  coafis,  ports,  and  mouth  of  rivers  on  both  fides  of 
tlie  north  fea,  agree  in  general  with  their  prefent  ftatc ;  ex- 
cept in  the  places  ravaged  by  the  inroads  of  this  fea,  more 
apt,  from  its  force,  to  deRroy  the  furrounding  countries 
than  to  increafe  them. 

An  exaft  refemblance  exifts  between  Maritime  Flanders 
and  the  oppofite  coaft  of  Englanc^  both  in  point  of  elevation 
above  the  fea,  and  of  the  internal  fi.ru6lure  and  arrangement 
of  the  foils.  On  both  fides,  llrata  of  clay,  filt^  and  fand, 
(often  mixed  with  decayed  vegetable?),  are  found  near  the 
furface  ;  and,  in  both,  thefe  fuperior  materials  cover  a  very 
deep  ftratum  of  blueifi)  or  dark- coloured  clay,  unmixed  wiih 
extrafieous  bodies.  On  both  fides  they  are  the  Lov/ermofi: 
part  of  the  foil^  e^illing  between  two  ridges  of  high  lands  ||, 

on 

*  Mem.  de  ia  r  Acad,  de  Paris,  1789,  p.  351. 

f  Notices  dos  Gaules,  p.  461. 

t  Nicholas  Bergier,  Hift.  des  Grajids  Chcmins  Jcs  Remains,  Ed.  de 
Bruxelles,  vol,  II.  p.  10 1. 

II  Thefe  ridges  of  high  land,  both  en  the  Britilh  and  the  Relgic  fi  'e, 
mulibe  very  fimijar  to  each  otiier,  fi nee  they  botii  tontrtin  parts  of  tropical 
piants  in  a  foffil  ftate-      Cocoa-nut';  and  fruit*  of  tiic  Arcca  a.'-e  found  on 
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on  their  refpeftlve  fides  of  the  fame  narrow  fea.  Thefe  two 
countries  are  certainly  coeval  ;  and  whatever  proves  that 
M-^ritime  Flanders  has  been  for  many  ages  out  of  the  fea, 
muft,  in  niv  opinion,  prove  alfo  that  the  forefi:  we  are  fpeak- 
jng  of  was  long  before  that  time  deftroyed  and  buried  under 
a  ftratum  of  foil.  Now  it  feems  proved  from  hiftorical  re-, 
eords,  carefully  colle6led  by  feveral  learned  members  of  the 
BrufTels  Academy,  that  no  material  change  has  happened  to 
the  lowermoft  part  of  Maritime  Flanders  during  the  period 
of  the  laft  two  thoufand  years  " . 

I  am  therefore  inclined  to  fuppofe  the  original  cataftrophe 
which  buried  this  fore il:  to  be  of  very  ancient  date ;  but  I 
fufpecl  the  inroad  of  the  fea,  which  uncovered  the  decayed 
trees  of  the  illands  of  Sutton,  to  be  comparatively  recent. 
The  ftate  of  the  leaves  and  of  the  timber,  and  alfo  the  tra- 
dition of  the  neighbouring  people,  concur  to  ftrengthen  this 
fufpicion.  Leaves,  and  other  delicate  parts  of  plants,  though 
they  may  be  long  preferved  in  a  fubterraneousfituation,  can- 
not remain,  uninjured  when  expofed  to  the  aftion  of  the 
waves  and  or  the  air.  The  people  of  the  country  believe 
that  their  parifr.- church  once  ftood  on  the  fpot  where  the 
iflets  now  are,  and  was  fubmerged  by  the  inroads  of  the  fea, 
and  that  at  low  v/ater  their  ancellors  could  even  difcovcr 
its  ruins;  that  their  prefent  church -was  built  to  fupply  the 
place  of  that  which  the  waves  waflied  away,  and  that  even 
their  prefent  clock  belonged  to  the  old  church.  So  many 
concomitant  circurnftances,  though  weak  teftimonies,  incline 
me  to  believe  their  report ;  and  to  fuppofe  that  fome  of  the 
^ormy  inundations  of  the  North  Sea,  which  in  thefe  laft 
centuries  have  wafhed  away  fuch  large  tra6ls  of  land  on  its. 
fhores,  took  away  a  foil  refting  on  clay,  and  at  laft  uncovered 
the  trees  which  are  the  fubjedl  of  this  paper, 

the  Bclgic  ridge.  The  petrified  fruits  of  Slieppey,  and  other  ^mprellions  of 
tropical  plants  on  this  fide  of  the  water,  are  well  known. 

*  Vide  fevera!  pspers  in  the  BiuITels  Memoirs ;  alfo  Jeiirn.  Phjf. 
Vol.  XXXIV.  p.  48.  ' 
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XIII.    On  an  Epidemical   Difeafe  among  Cats.      Hj  J.  F4' 
Blumenbach  *. 

X  HIi  difeafe  among  the  cats,  which  prevailed  lately  \\x 
Denmark  and  various  other  countries  of  Europe,  and  which, 
in  Lombardy  deftroycd  a  great  many  of  thefc  ufeful  animals, 
induced  the  Council  of  Ikalth  at  Pavia  to  make  an  inquiry 
into  the  nature  of  it,  and  to  caufe  the  refult  to  be  publiflicd 
by  oneryf  their  members,  Profeiror  Brera,  in  a  fmall  but  in» 
tereding  pamphlet  under  the  title  of  Monoria  fulV  allualc 
Epidem'ta  de'  Gatti\. 

The  cats  attacked  by  this  difeafe  feemed  deje6led  and 
weak,  and  had  an  averfion  to  approach  man ;  crawled  about 
as  if  under  great  oppreffionj   would  neither  eat  nor  drink; 
and  could  not  endure  any  of  the  three  plants  of  which  they 
are  commonly  fo  fond,  Marurn  verum,  Valerian,  and  Cat's 
mint.     In  the  courfe  of  the  difeafe  the  w^aknefs  and  dull- 
nefs  increafed;  they  could  fcarcely  fupport  themfelves  on 
their  legs  j  their  hair  flood  ereft ;  they  let  their  tail  hang 
down,  and  their  head  droop  fo  that  their  neck  appeared  as 
if  prolonged ;   their  ears  were  flabby  and  cold ;    the   eyes 
feemed  fmaller,  and  the  pupil  contracted ;   the  tongue  was 
dry,  and  covered  with  yellow  flime;  they  difcharged  from 
the  mouth  a  whitifli  green  foam,   were  for  the  moH  part 
coftive,  breathed  fliort,  and  had  a  quick  feverifli  pulfe,  ac- 
companied with  burning  heat.     They  at  length  became  like 
mere  Ikeletons,  were  feized  with  violent  convulfions,    and 
generally  died  on  the  fourth  or  fifth  day  of  the  difeafe; 
which,  according  to  the  fymptoms,  was  a  nervous  fever,  ac- 
companied with  dcjeftlon.     It  is,  however,  far  from  being 
always  mortal  ;  and  many  of  the  animals  attacked  by  it  re- 
covered again  gradually,  without  any  afTiflance. 

*    From  ^•■^igi's  Mugn^in  filr  dcr  iicv.cftcn  icujiande  der  Kuturkunde, 
\o\.  i.  Part  3. 

t  \z  was  publiCjcd  at  Pavia  laft  year  C  ^  79? )»  ^nd  confifts  of  twenty-fix 
pnges  quaao. 
"     •"  '.         The 
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The  method  in  which  this  difeafe  was  treated  was  entirely 
Brownonian ;  that  is,  half  an  ounce  of  Cyprus  wine,  with  a 
fcruple  of  pulverifed  valerian  root,  was  given  four  times  a  day 
to  the  difeafed  animals:  aloes,  and  the  juice  of  garlic,  were 
adminiftered  in  fome  fpiritous  vehicle,  and  alfo  fumigations 
with  vinegar.  The  propofal  for  deftroying  every  cat  attacked 
by  this  difeafe  was,  with  great  propriety,  rejected ;  but  it 
was  at  the  fame  time  ordered,  that  thofe  which  died  of  it 
Ihould  be  buried  at  a  fufficient  depth  in  the  earth  5  that  the 
tiodies  ftould  be  covered  with  lime;  and  that  the  places 
where  they  were  found  dead  fliould  be  wa(hed  with  vinegar, 
ley  of  wood-afhes,  or  lime-water.  It  was  recommended 
alfo  to  feparate,  as  much  as  poffible,  found  animals  from 
thofe  infciilcd  ;  to  give  them  nourifliing  food;  to  lay  before 
them,  in  particular,  their  three  favourite  plants;  and  to  fu- 
migate them  often  Mith  the  lleam  of  vinegar. 

That  excellent  phyfician  and  naturalift  ProfefTbr  Schacht, 
of  Harderwyk,  informed  me,  by  a  letter  dated  in  May  1796, 
that  the  cats  in  his  neighbourhood  had  for  fome  weeks 
been  attacked  bv  a  difeafe  which  bore  fome  rcfemblance  to 
a  prurient  eruption.  The  violent  itching  occafioncd  a  de- 
fluxion  of  the  eyes,  which  continually  watered,  and  they  at 
length  became  blind ;  their  teclh  at  the  fame  time  dropped 
out,  and  they  died  foon  after  with  lamentable  cries.  It  had 
been  obferved  in  the  preceding  months,  from  February  to 
April,  that  their  cries  in  the  night-lime,  on  account  of  theip 
pairing,  had  been  extraordinarily  ftrong  and  loud, 

Dr.  Darwin,  in  his  Zoonornia  *,  mentions  another  epide- 
mia  which  prevails  at  times  among  the  cats,  and  which  he 
calls  Parot'idisfdina.  It  armounces  itfelf  by  a  violent  fever 
with  inflammation,  and  abundant  fuppuration  in  the  region 
of  the  falival  glands  beneath  the  lower  jaw.  IJe  compares 
it  to  a  difeafe  lately  knov.'n  called  the  Mumps  [Angina  paro^ 
fulea),  and  is  inclined  to  believe  that  it  was  firft  communi- 
cated to  cats  by  infeftion  from  the  human  race.     He  men- 

*   Vol.  II.  p.  2;q, 
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tjons  alfo  a  difcafe  which  aflfecls  the  neck  and  head  of  cats, 
by  which  the  greater  part  of  thele  animals  in  Wcftphalia 
died;  and  refers  to  a  palTage  in  Sauvage's  NojUogia'^ ^  which 
however,  in  an  extract  of  that  work  in  three  large  volumes 
o^lavo  t^  now  before  me,  I  have  not  been  able  to  find. 


XIV.    On  the  Preparatioyi  of  Crajons  iifcd  for  Drawings 
from  the  Vajle  of  Reddle.     ^'  C .  F.  Lo  M  E T  ^ 


I 


N  moll  drawing-fchools,  and  particularly  thofo  at  a  dif- 
tance  from  the  capital,  many  difficulties  are  experienced  for 
want  of  good  crayons.  Thofe  fawcd  from  red  chalk,  which 
are  in  common  ufe,  are  almoft  always  hard,  grittv,  and 
often  of  an  unequal  confiflency ;  fo  that  the  touches  in  tbc 
drawings  for  which  thev  are  vifed  can  never  have  the  flrengtli 
or  correclnefs  necelTary  to  produce  the  defired  effeft.  The 
only  good  crayons  ufed  in  France  are  manufaflured  exclu- 
iively  at  Paris,  where  they  are  fold  very  dear :  the  bcft  fort 
have  been  long  knuv/n  by  the  name  of  the  pafte  crayons  of 
Defmarets,  who  apparently  was  the  inventor.  As  no  author 
who  has  written  on  the  compofition  of  thefe  crayons  has 
pointed  out  the  proportions  of  the  ingredients  ncccflarv'  to 
be  ufed,  I  made  many  trials  with  every  combination  of  the 
fubftances  that  appeared  to  pie  proper  for  making  them, 
I  rcjeftcd  thofe  produfts  which  did  not  anfwer  the  objects 
of  my  refearch ;  and  I  here  fubjoin  thofe  mixtures  that 
gave  me  fatisfaftory  refults. 

Thefe  pencils  are  compofed  of  the  fofter  kind  of  reddle, 
which  is  an  oxyde  of  iron  mixed  with  earth  of  an  argilla- 
ceous nature,  and  called  he7natitcs,  or  bog-ore.  It  muft  be 
incorporated  with  fome  agglutinating  fub fiance,  fuch  as 
gum,  fize,  or  refin  j   to  which  fometimes  foap  is  added,  t'3 

*  Nofol.  cl.  X.  art.  30.  S. 

t  Amft.  1763. 

\  From  the  Annaks  de  Qoimie.,  No.  9c.  an.  7. 
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■fbften  the  compofitlon.  Inftcad  of  reddle  the  other  red  63:- 
ydcs  of  iron  niay  be  ufcd,  fuch  as  colcothar  of  vitriol,  Sec.  j 
and  in  that  cafe  they  iliould  be  chofenfoft  to  the  touch,  ancl 
of  a  lively  colour;  for  thofe  ufcd  in  commerce  are  often 
mixed  with  too  much  clay,  which  gives  them  a  dull  vello\\  ifli 
caft  that  ought  to  be  avoided.  I  attempted  to  incorporate 
thefc  fubftances  with  the  whites  of  eggs  and  the  albumen  of 
blood;  but  crayons  compofed  in  this  manner  were  not  good. 

The  befl:  reddle,  in  lumps,  fnould  be  felecled  and  ground 
■with  pure  wa,ter  on  a  marble  flab,  as  is  done  in  the  prepa- 
ration of  colours  for  painting;  taking  care  to  moiften  it  as 
much  as  is  neceffary  to  make  the  grinding  ftone  glide,  and 
to  employ  as  little  water  as  poffible.  When  it  is  intended  to 
j)repare  a  large  quantity  of  this  fubftance,  this  operation  be- 
comes very  difficult  and  expenfive :  in  that  cafe  a  difTcreut 
method  mufl:  be  ufed.  The  reddle  muft  be  pounded  and 
fifted  through  a  fine  lieve,  then  diluted  with  a  large  quantity 
of  water  in  a  trough  ;  where,  after  it  has  been  well  ftirrf-d 
round,  it  fliould  be  left  a  few  minutes  to  fettle,  in  order  that 
the  grofler  particles  may  precipitate  themfelves  to  the  bot- 
tom. The  water,  which  is  ftrongly  impregnated  with  the  finer 
particles,  is  then  poured  off,  and  fufiered  to  fettle  for  tvvcnty- 
four  hours.  The  clear  water  on  the  top  is  then  poured  off 
again,  and  a  very  fine  fedimcnt  will  thus  be  obtained,  which 
nnift  be  pounded  and  waflied  once  more.  The  fediment  of 
the  firft  wafliing  muft  be  treated  in  the  like  manner,  and  the 
procefs  is  repea.ted  miti!  the  v.  hole  ibe  reduced  to  the  utmofl 
iinenefs. 

The  gum,  fize,  or  foap,   deftined  to  give  the  crayon  the 

necelTary  degree   of  folidity,   muft  be  dilfolved  feparatcly. 

Thefe  folutions  muft  be  carefully  mixed  with  the  pounded 

reddle,  and  the  water)'  particles  muft  be  evaporated  by  being 

expofcd  to  the  fun  or  to  the  heat  of  a  gentle  fire,  taking  cafe 

to  turn  the  paile  often  till  it  has  acquired  a  confiftence  fbme- 

v/hat  harder  than  butter  :  the  crayons  are  then  to  be  formed 

inthe  moulds. 

The 
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The  moulding  may  be  performed  two  wavs ;  the  firit  is, 
to  I'pread  out  the  pafte  on  a  board,  in  which  are  cut  gToovcs 
xather  broader  at  the  top  and  round  at  bottom ;  and  of 
any  length,  fize,  and  depth,  proportioned  to  the  intended 
lize  of  the  crayons.  The  fecond,  which  is  the  belter  me- 
thod, is  to  force  tlie  pafte  through  a  pipe  or  funnel  of  an  ori- 
fice equal  to  the  fize  of  the  crayon.  The  pafte  thus  formed 
may  be  left  to  dry  flowly  in  a  cool  place  under  the  (liade, 
in  order  to  prevent  cracks,  which  too  hafcy  deficcation  might 
produce.  When  the  rods  are  <lry,  they  are  to  be  cut  into 
pieces  of  the  deftred  length  :  the  edges  muft  then  be  takea 
otf ;  after  which  they  muft  receive  the  firft  cutting,  to  give 
them  a  blunt  point.  The  laft  operation  is  to  fcrape  them, 
in  order  to  take  ofl'  the  hard  outward  coat  formed  on  tlie  fur- 
face  while  they  are  drying,  and  which  would  prevent  them 
from  making  any  marks.  It  may  be  neceflary  to  rub  a  fuiall 
portion  of  oil  into  the  grooves  of  the  wood,  that  the  pafte 
may  not  adhere  too  clofely  to  the  moulds. 

Gum  arable  and  ifingiafs  are  the  two  fubftances  to  be. 
preferred  for  mixing  with  the  powder.  It  will  be  fuffioient 
to  diiTolve  the  gum  and  foap  In  cold  water;  but  the  ilingbfi 
muft  firft  be  cut  into  fmali  pieces,  then  put  into  hot  water, 
and  dllVolved  in  halnco  7narue.  Thefe  folutions  fiiould  be 
well  diluted  with  water,  that  they  may  be  made  to.pafs 
through  a  hair  lieve  in  order  to  remove  any  foreign  particles. 
As  it  is  difficult  to  incorporate  the  pafte  with  the  ifingiafs, 
they  muft  both  be  heated  and  mixed  over  a  fire  with  a  heat 
equal  to  that  of  boiling  water.  The  pafte  muft  be  well  mixed 
before  it  is  moulded,  in  order  that  it  may  be  uniformly  in- 
corporatcid  with  the  folution,  and  that  there  may  not  remain 
any  hard  lumps.  The  beft  way  would  be  to  beat  it  with  a 
pe-lle  or  mallet,  and  to  pound  it  again  for  fome  time  before 
it  is  put  into  the  moulds. 

No  foap  muft  be  employed  but  for  thofe  crayons  in  which 
glim  is  ufed.   In  all  the  trials  I  have  made  with  ifingiafs  and 

foap. 
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foap,  not  one  of  them  fucceeded :  and  it  mud  neceflarily 
be  fo ;  for,  the  exccfs  of  alkah  in  the  foap,  operating  on 
the  gelatinous  matter,  deftroys  its  agglutinating  quality.  As 
the  crayons  for  which  foap  has  been  ufed  are  of  a  browner 
cafl,  it  would  appear  that  this  combination  abftrafts  the 
oxygen  from  a  part  of  the  red  oxyde  of  iron,  and  gives  it 
a  brown  tint  by  making  it  approach  the  ftate  of  martial 
aethiops.  I  have  remarked,  that  all  the  paftes  prepared  with 
oxyde  of  iron,  even  when  pure  water  alone  is  ufed,  grow 
brown  on  the  exterior  furface  as  they  dry ;  this  takes  place 
in  a  more  fenfible  manner  when  they  are  expofed  to  the 
aftion  of  the  fun;  which  feems  to  arife  from  the  light  ab- 
llra6ling  a  portion  of  oxygen  from  the  oxyde  of  iron.  At 
fome  future  period  I  fhall  enter  into  a  farther  inquiry  refpeft- 
ing  the  chemical  properties  of  thefe  preparations ;  but  at  pre- 
fent  I  fliall  content  myfelf  with  pointing  out  the  procefles 
which  have  coafiantly  fucceeded  with  me,  and  in  fuch  a 
way  that  they  may  be  put  in  practice  any  where  with  fuc- 
cefs. 

The  crayons  compofed  in  this  manner  have  every  good 
property  that  can  be  defired  ;  they  do  not  coft  one  quarter 
the  common  price  :  but  it  muft  be  obfer\'ed,  that  their  com- 
pofition  requires  great  nicety  in  regard  to  the  quantity  of  the 
materials,  becaule  the  leail  variation  occafions  confiderable 
difference  in  the  quality  of  the  pafte.  Particular  care  muft 
alfo  be  taken  to  guard  againtl  the  errors  that  may  arife  from 
the  wafte,  which  is  unavoidable  during  the  courfc  of  the  ope- 
ration. The  beft  means  to  prevent  it  will  be,  to  fix  by  ex- 
periments the  quantity  of  water  and  of  ingredients  which 
the  pounded  reddle  aud  the  folutions  form  before  the  mix- 
tiires  are  made.  By  means  of  the  folloxA'ing  tables,  which 
exhibit  the  quantity  of  ingredients  to  be  ufed  for  the  different 
kinds  of  crayons,  it  will  be  cafy  to  know  what  proportion  of 
gum,  ifinglafs,  or  foap,  mufi  be  employed  for  a  determined 
quantity  of  reddle,  or  red  oxyde  of  iron. 

Indication 
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Indication  of  the  Subjlances  to  he  ufed,  their  Quantities^  and 
•what  they  will  produce. 

I.  Dry  reddle,  or  red  oxyde  of  iron,  i  ounce ;  gum  arable, 
dry,  18  grains. — Thefe  crayons  are  very  tender,  but  they 
may  be  employed  for  large  defigns.  As  they  are  the  kind 
in  which  the  leaft  gum  is  ufed,  they  have  not  fufficient  con- 
fidence for  any  other  purpofe. 

II.  Reddle,  he.  i  ounce;  gum  21  grains. — Strong  crayons, 
a  little  tender,  but  excellent  for  large  drawings. 

III.  Reddle  i  ounce,  gum  34  grains,  or  rather  25  [-  grains. 
—Soft  and  folid  crayons :  they  are  the  beft  that  can  be  em- 
ployed for  common  ufe. 

IV.  Reddle  i  ounce,  gum  27  grains. — Crayons  rather 
firm,  but  not  hard  ;  ufeful  for  drawings  that  require  delicacy. 

V.  Reddle  i  ounce,  gum  30  grains. — Very  firm  crayons, 
proper  for  drawings  in  which  every  flroke  is  intended  to  be 
given. 

Vr.  Reddle  i  ounce,  gum  33  grains. — Very  hard  crayons, 
which  cannot  be  ufed  without  fome  force.  The  largeft  quan- 
tity of  gum  that  can  be  employed  is  ufed  in  their  compofi- 
tion :  with  more  they  would  be  ufelefs. 

VII.  Reddle  i  ounce,  gum  22  grains,  white  hard  foap30 
grains. — Thefe  crayons  have  a  little  browner  caft  than  the 
former ;  they  are  of  a  very  good  confiftence,  and  can  be  eafily 
cut.  All  crayons,  however,  in  the  compofition  of  which  foap 
is  employed,  are  attended  with  this  fault,  that  the  ftrokes  they 
make  have  a  {hining  appearance  if  the  touches  are  repeated 
a  little  too  lirongly.  No  other  experiment  with  foap  fuc- 
ceeded.  Thefe  crayons  have  a  perfect  refemblance  to  thofe 
made  by  Defmarcts. 

VIII.  Reddle  i  ounce,  ifinglafs  ^6  grains. — Crayons  of 
a  brilliant  colour,  and  excellent  for  ufe.  If  Icfs  ifinsrlafs  is 
employed  they  become  brittle  j  and  if  more,  they  are  too  hard. 


XV.  Defcrip' 


X.V.  Defcrlpthn  ©/"Humbolt's  New  Portable  Barometer^, 

A  O  have  a  barometer  compofed  of  fevcral  parts  which 
could  be  eafily  put  together,  and  which  fliould  corrc<St  itfelf 
•a\  each  obfervation  hke  an  allrononiical  inftrument,  were 
the  reafons  wliich  induce4  M.  Humboh  to  devife  the  prc- 
fciit  conftruclion.  Tralles,  the  learned  aftrorloraer  of  Berne, 
has  judicioully  obferved,  that  all  barometers  are  liable  to  be 
broken  when  the  tube  is  fixed  to  the  fcale  which  belongs  xp 
It.  In  Humbolt's  barometer  the  tube  is  diftin6l  from  the 
fcale  J  and  when  the  tube  breaks,  its  place  can  be  fupplied 
by  another  even  on  the  top  of  a  mountain.  The  tube,  the 
lower  part  of  which  is  reprefented  by  abc  (fig.  i.  pi.  VII.)  is 
cemented  into  an  iron  one  bcy  two  inches  long,  terminating 
in  a  nut  c,  which  receives  a  fcrew  to  the  depth  of  3^  lines  : 
the  end  of  the  fcrew  is  fquare.  When  the  tube  is  filled  with 
mercury',  and  fcrewed  clofe,  it  is  put  into  a  tube  of  copper 
lined  with  flannel,  and  C(>vered  on  the  o\itnde  with  leather. 
This  cafe  may  be  carried  as  a  cane ;  the  head  d  of  the  fcrew 
fceiiig  kept,  as  far  as  pbffible,  in  a  vertical  pofition.  If  the 
entrance  of  air  be  apprehended,  it  will  lodge  itfelf  under  d. 
In  that  cafe  turn  the  fcrew  and  pour  a  drop  of  mercury  upon 
it  before  it  is  fliut.  The  whole  tube  may  be  examined  to- 
fee  that  the  mercury  is  not  feparated  by  air  bubbles ;  an  ad- 
vantacre  wantino-  in  the  Engliih  barometers,  in  which  the 
tubes  are  half  concealed.  The  mahogany  pillar  e gf  (fig.  2.) 
contains  the  mercury,  to  be  poured  into  it  after  it  has  beeii 
fcrewed  into  its  Iknd  ^^  (^S-S-)?  fnpported  by  three  feet 
that  fold  over  each  other.  The  interior  part  of  the  colunm 
forms  a  hollow  pavallelopipedon,  the  fquare  aperture  of 
which  is  exactly  equal  in  fize  to  the  fquare  of  the  fcrew  cd. 
In  pufliing  tlie  tube  hhna  (fig.  4.)  into  this  aperture  until 
ed  be  above  the  level  of  the  mercury,  you  turn  thetube  to 
the  right,  by  laying  hold  of  it  with  one  hand  between  Im, 
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As  the  rcjiiare  cd  c^wnoX.  then  turn,  being  held  faft  in  the  pillar, 
tlic  fcrew  is  loofeacd,  c^^finks  down  floating  on  the  mer- 
cury, and  the  atmolpheric  air  has  free  communication  with 
the  mercury  in  the  tube.  The  Torricellian  vacuum  is  formed 
imder /^,  and  the  mafs  of  mercury  in  the  column  is  incrcafed. 
The  fcale  no  (fig. 4.)  is  attached  to  a  wooden  rod  nop, 
formed  of  two  pieces  of  timber  of  a  different  kind,  and 
Icrewed  at  p  and  q  to  the  mahoganv  pillar.  Turn  the 
three  fcrcws  rtr  until  the  vertical  pofition  of  the  inftrument 
is  announced  by  the  plummet  s.  If  you  fix  the  fcale  to  the 
tube  ka.,  by  fcri^wing  clofe  the  fcrcws  /  and  w,  there  will  be 
too  much  mercury  in  the  pillar.  The  point  0  of  the  baro- 
meter is  placed  in  the  aperture  of  the  cock  s,  and  you  will 
iiave  a  conjlant  level  bv  opening  that  cock  and  fuflering  the 
mercury,  which  you  muft  colle6t  in  a  fmall  vafe,  to  flow 
down.  In  order  that  the  ivory  cock  5  may  not  open  of  itfelf, 
there  is,  at  t,  a  fork  which  by  a  fcrew  can  be  fixed  in  each 
pofition  to  prevent  it.  When  the  obfervation  is  made,  you 
place  in  g e'2i  fmall  oufliion,  or  covering,  held  by  two  fcrevvs 
'jv,  which  prevent  the  efcape  of  the  mercury  while  you  are 
walking;  or  vou  difmount  the  inflirument  by  again  pufhing  the 
tube  k  I  m  (unfcrewed  at  m  and  /)  to  the  bottom  of  the  pillar 
/,  where  you  turn  the  fquare  cd.  The  Torricellian  vacuum 
is  by  thtfe  means  filled,  and  vou  turn  the  tube  to  the  left, 
holding  it  with  your  hand  between  /  and  m  until  you  ob- 
ferve  that  cd  has  caught,  and  that  the  aperture  of  the  tube 
is  clofed.  You  then  draw' out  the  tube  with  cd  well  fliut 
in  order  to  inclofe  it  in  its  cafe.  There  is  a  lofs  of  a  few 
drops  of  mercury  which  adhere  to  the  iron.  One  of  thefe 
inflruments,  conflrucled  two  years  ago,  has  remained  un- 
hiirt  during  a  great  many  journies  over  the  mofl:  rugged 
roads  and  the  fteepeft  mountains.  More  time  is  required  to 
make  an  obfervation  with  it  than  with  a  common  barome- 
ter; but  it  is  the  oialv  one  perhaps  which  could  with  cer- 
tainty be  ufed,  were  it  to  become  deranged  even  in  the  deferts 
of  Thibet. 
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Thefc  inftruments  are  now  made  at  Berlin,  Weimaf, 
Drefden,  Vienna,  and  Paris.  On  coming  from  a  cold  to  a 
vi-ry  warm  temperature  tlie  fcrcw  tv/ mull  be  loofed  before 
you  approach  the  fire.  Tliis  inrtrmncnt  has  an  advantage 
by  uhieh  it  is  dillinguiflicd  from  all  others :  it  is  the  only 
one  in  which  the  fize  of  the  Torricellian  vacuum  depends  on 
the  obferver:  the  height  of  the  mercury  remains  the  fame 
to  whatever  depth  it  be  plunged  in  the  mercury,  provided 
you  take  care  each  time  to  adjufl  the  level  by  the  cock. 
.Mufcati  has  proved,  that  the  barometric  height  is  a(fe6l«d 
by  tlic  fize  of  the  vacuum  on  acc(Huit  of  the  attraction  of  the 
slafs  in  i^,  and  becaufc  the  mhihnum  of  air  which  the  va- 
cuum contains  is  more  or  lefs  dilated.  In  Humbolt's  ba- 
rometer, the  fame  Torricellian  vacuum  exlfls  on  the  tops  of 
the  mountains  as  in  the  valleys. 

The  dilTerent  pieces  of  which  this  inftrument  confifl.s  arc 
contained  in  one  cvlinder,  which  may  be  carried  on  the 
Ihoulder  like  a  fuzee.  Several  tubes  may  be  contained  alfo 
in  a  walking-ftick.  IIa\ing  for  two  years  meafured  the 
height  of  different  mountains  with  Humbolt's  barometer, 
and  others  eonftrueled  on  the  old  principles,  no  fenfible 
differences  were  obfervcd,  though  this  operation,  for  various 
rcafons  evplained  by  Trcniblay,  is  (till  very  far  from  perfec- 
tion. 
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^OMI£  new  fa6ls,  lately  dlfcovered,  feem  to  Hicw  that  the 
immediate  caufe  which  excites  the  elecl:ric  fluid,  and  puts  it 
la  motion,  whether  it  be  an  attractive  or  a  repulfive  power,  is 
to  be  afcribed  mivch  rather. to  the  mutual  eontacl  of  two  dif- 
ferent nietala,  than  to  their  contaCl  with  mold  eondu6lors. 
But,  though  it  cannot  be  denied  that  in  the  latter  cafe  there 
exiUs  an  action,  it  is  proved  that  it  exerts  itfelf  in  a  far  more 
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tDonncicrable  degree  when  the  two  metals  mutually  touch  each 
other.  There  aril'es  by  the  mutual  contaft,  for  example,  ot 
filver  and  tln^  an  a6lion  or  power  by  \vhich  the  former  com- 
inunicates  the  eleolric  fluid,  and  the  latter  receiv'es  it ;  or  the 
fiivtr  fuffers  it  to  efcape,  and  the  tin  attracts  it.  This  pro- 
duces, when  the  circle  is  renJcred  complete  by  moift 
conduclors,  a  ftream,  or  continual  circulation  of  the  fluid. 
When  the  circle  is  complete,  there  is  an  accumulation  in  the 
tin  at  the  expence  of  fh'e  filver;  which  indeed  is  very  fmall, 
and  far  under  the  point  necelTary  to  enable  it  to  announce 
itfelf  by  the  moft  delicate  eleftrometer.  I  have  hovvevef 
been  able,  by  the  afliltance  of  my  condenfer,  conftrutted  on 
£1  new  plan,  and  ftill  better  bvNicholfon'sDoubler,  to  render 
it  ver)-  perceptible  :  I  (hall  here  communicate  the  refult  ob- 
tained by  my  experiments,  which  I  made  fome  time  ago  with 
great  fatisfaftion. 

ExPER.  I.  The  three  plates  of  the  doubler  are  of  brafs. 
I  took  two  ftrong  w^lfes^  one  of  filvcr  and  the  other  of  tin, 
and  brouglit  the  former  into  conta6l  with  the  moveable- 
plate,  and  the  other  with  one  of  the  fixed  plates;  while  they 
both  relied  on  the  table,  or,  what  is  better,  on  moift  pafte- 
board,  or  any  other  moifc  condufhor,  fo  as  to  be  in  commu- 
nication by  the  intervention  of  one  or  more  conductors  of 
the  fecond  clafs.  I  fuffered  the  apparatus  to  remain  fonie 
hours  in  this  ftate,  then  removed  the  two  v/ires,  and  put  the 
machine  in  motion.  After  20,  30,  or  40  revolutions,  (or 
more  when  the  atmofphere  was  not  dry,  or  the  infulation 
impcrfecl,)  I  brought  one  of  my  ftraw  eleCtrometers  into 
contact  witli  the  moveable  plate,  and  obfervcd  indications  of 
pofitive  elciilricity  ( -f-E)  which  arofe  to  4,  6, 10  degrees,  and 
niore.  ^If  I  fuffered  it  to  touch  the  fixed  plates,  T  had  the 
correrponSing  indications  of  the  oppofite  kind  of  cle6lricity 

The  filver,  therefore,  poured  the  elaftic  fluid  into  the  brafs 
plate  when  it  had  been  fome  time  in  contaft  with  it ;  and 
the  tin  attraHed  it  from  the  other  plate,  which  ivas  alio  of 
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brafa,  ".vhile  in  contact  with  it.     This  was  confirmed  by  the 
following  experiment,  whith  is  a  real  cxperimaitum  crucis. 

II.  I  rcverfed  the  experiment,  fo  that  the  fih'er  was  in 
conta£l  with  one  of  the  fixed  plates,  and  the  tin  with  the. 
moveable  one.  The  electricity  which  I  obtained  from  the 
latter,  after  the  apparatus  had  remained  a  fufficient  time  in 
that  pofuion,  was  negative  (  — E);  while  that  of  the  fixed 
plate  was  pofitive  (  t  E)  • 

III,  I  applied  only  the  tin  wire  to  the  moveable  plate,  and 
infulated  the  two  fixed  ones,  or  brought  them  into  com- 
munication with  the  table  or  any  other  moid  conduftors 
with  which  the  tin  wire  was  in  contact.  This  fimple  contact 
of  the  tin  with  the  brafs,  of  which  the  moveable  plate  con- 
fifts,  is  fufiicient  to  excite  ih  it  a  very  fmall  degree  of  nega- 
tive electricity  ;  only  a  longer  time  is  required. 

Thofe  acquainted  with  the  action  of  eleftric  atmofpherci, 
and  the  conftruttion  of  the  doubler,.  will  need  no  farther 
explanation  to  enable  them  to  comprehend  the  mode  of  ac- 
tion of  this  very  ingenious  inftrument;  how  the  ele<5tricity, 
once  obtained  from  the  moveable  plate,  muft  occafion  an 
oppolite  kind  in  the  fixed  plates,  and  vicei'erfa}.  how  the 
oppofite  kinds  of  electricity  are  increafed  by  each  revolution 
of  the  machine,  8cc.  In  the  prefent  experiment,  therefore, 
when  the  moveable  plate  is  —  E,  the  fixed  plate  muft  be  +E. 
III.  This  is  the  reverfe  of  the  former.  The  piece  of  tin 
was  applied  to  one  of  the  fixed  plates,  and  the  moveable  one 
was  infulated  from  all  metallic  conta«St.  The  refult  was  now 
rcverfed ;  that  is,  the  fixed  plates  were  electrified  negativciVj 
and  the  moveable  one  had  pofitive  ele<Stncity. 

All  thefe  experiments  fucceed  much  better,  and  in  a  fliorter 
time,  if,  during  the  mutual  contact  of  the  diflcreut  metals, 
the  moveable  plate  be  oppofite  to  either  of  the  other  two  that 
are  fixed ;  but  ftill  belter  when  a  piece  of  thick  paper,  fuch 
as  a  card,  not  moift,  and  of  a  thicknefs  equal  lo  the  inter- 
mediate fpace,  is  placed  between  the  two  plates  that  ftaac^ 
oppofite  to  each  other.     It  is  of  advantage  ta  leave  the  card 
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fome  time  in  its  place,  and  not  to  remove  it  till  the  moment 
when  the  metals  in  contaft  are  removed  and  the  machine 
put  in  motion.  To  render  the  iufulation  complete,  and 
make  the  contac'l:  of  the  metals  immediate,  without  the  leaft 
nioillure,  which  would  be  highly  prejudicial,  it  will  be  pro-' 
per  to  place  the  apparatus  in  the  fun.  Half  an  hour,  and 
often  lefs,  will  then  be  fufficient  to  obtain  the  required 
eleftricity,  Sec. ;  whereas,  in  other  cafes,  feveral  hours  are 
neceflary  before  the  defired  refuk  can  he  obtained.  A  re- 
prefentation  of  this  experiment  is  exhibited  by  fig.  21,  22, 
2]  and  24,  (Plate  I.)  LLL  (fig.  21  and  22)  are  the  three 
brafs  plates  of  the  doubler;  A  the  piece  of  filver  which  is 
in  contact  with  one  of  tliefe  plates  ;  E  the  piece  of  tin 
applied  to  the  other  plate,  which  is  o;:pofite  to  the  former; 
ca  the  moift  condu  tor,  or  chain  or'  moid  conductors 
which  form  a  communication  v.ith  the  pieces  of  metal. 
When  the  filver,  as  in  fig.  21,  is  in  conta6l  with  the  ante- 
rior moveable  plate,  it  give-;  up  to  it  a  little  of  the  eledric 
fluid,  and  the  latter  accumulates  as  much  of  it  as  poflibJe ; 
confequently  the  electricity  of  the  plate  becomes  pofitive,  as 
the  fign  +  of  the  plate  {hews :  whereas  the  tin  attrafts  the 
electric  fluid  from  the  correfponding  fixed  plate,  which  by 
thefe  means  has  negative  electricity,  as  the  fign  (  —  )  of  the 
plate  indicates;  and  it  even  communicates  this  electricity  to 
the  other  fixed  plate,  which  therefore  has  the  fign  (  —  )  alfo. 

In  fig.  22,  even,'  thing  is  reverfed  :  the  moveable  plate  is 
negatively  electrified  (  -  E),  while  the  two  fixed  plates  be- 
come pofitive  (+  E}. 

Laftly,  in  the  23d  and  24th  figure,  it  is  (een,  that  the  tin 
abftracts  the  eleCtric  fluid  from  the  brafs  plate  with  which 
it  is  in  contai5t.  This  plate  is  therefore  negatively  eledri- 
fied,  or  has  —  E ;  and  by  the  action  of  its  atmofphere  occa- 
fions  pofitive  electricity  (-f  E)  in  tlie  other  plate  ftandino- 
oppofite,  which  is  in  communication,  either  with  the  third 
plate,  as  fig.  23,  or,  what  is  ftill  better,  with  other  con- 
ductors, as  fig.  24.     Thefe  oppofite  electricities  increafe  af- 
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lerwards  with  each  revolution  of  the  machhic;  th-e  a(5lion  of 
which,  according  to  the  theory  of  clcclric  atmofphcrcs,  pro^^ 
duces  thls' effect  to  the  degree  nieutioned,  and  juftifies  the. 
appellation  of  doublerof  electricity^  which  has  been  given  to 
this  inilrument, 

I  now  come  to  the  experiments,  which  fliow  that  we  are  to 
fsek  for  the  caufe  which  calls  forth  the  adlion  of  the  ele^lric 
fluid  J  which  excites  it,  of  whatever  kind  it  be;  determines 
its  tranfition,  Sec.  much  rather  in  the  mutual  contadl  of  the 
metalsj  than  in  the  contact  of  the  moilt  conductors  with 
thefe  metals.  Though,  according  to  every  circumftance, 
we  muft  admit  fome  action  of  this  kind  in  the  latter  contaft, 
it  cannot  be  denied  that  the  former  is  certainlv  the  moft  ef- 
fe<5lual.  At  prefeni  I  (liall  only  mention  the  two  following 
experiments,  which  I  contrived  in  fuch  a  manner  that  they 
may  fcrve  to  explain  a  queftion  of  this  kind. 

V.  I  left  the  two  fixed  plates  of  brafs  without  making  any 
alteration;  took  off  the  third  moveable  plate,  and  fupplied  its 
place  by  one  of  tin ;  and  arranged  the  machine  in  fuch  a 
manner  that  the  latter  ftood  oppufite  to  one  of  the  other 
two  plates.  I  then  applied  to  this  tin  plate  a  bit  of  brafs, 
and  to  the  oppofite  fixed  plate  of  brafs  a  piece  of  tin.  Af- 
ter a  convenieiit  time,  (for  example  an  hour,  when  the  wea- 
ther was  perfectly  dry,)  I  took  away  the  two  pieces  of  me- 
tal, or  only  that  of  brafs,  and  made  the  moveable  plate  of 
tin,  which  was  in  contact  with  the  piece  of  brafs,  to  revolve 
about  thirty  times.  It  then  gave  me  very  perceptible  marksj 
of  pofitive  electricity. 

\T.  I  reverfed  the  former  experiment,  and  made  the  piece 
of  braf§  touch  the  brafs  plate,  and  the  piece  of  tin  the  plate  of 
the  fame  metal.  I,  however,  obtained  nothing,  or  almoft  nor 
thing ;  even  when  the  apparatus  was  left  a  much  longer 
time'  in  that  fituation,  and  when  the  machine  had  made 
twice  or  three  times  as  many  revolutions. 

I'hefe  two  experiments  are  reprefented  by  %.  25  ajad,  20 : 
where  I^  is  the  piece  of  brafs;  E.  tji^ii  of  tin;  and  a  a  the 
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mold  condiiclors  which  comical  the  two  different  pieces  of 
nietal. 

In  the  arrangement  of  fig.  26,  the  fame  contact  of  differ- 
ent metals,  viz.  brafs  on  the  one  fide,  and  tin  on  the  otlicr, 
with  the  fame  kind  of  moid  conductor,  takes  place,  as  well 
as  in  the  preceding  experiment  of  iig.  25.  The  addition  of 
the  electric  fluid  in  the  one,  and  the  abitraction  of  it  in  tlie 
other,  ought  therefore  equally  to  take  place,  though  in  an  in- 
verted order,  when  the  action  on  the  fluid  calls  forth  the 
moving  power,  by  this  contaSt  of  the  two  metals  L,  E,  with 
the  nioilt  conductor  between  them  ;  and  yet  this  is  not  the 
cafe,  as  no  figns  of  eletlriclty  are  obtained  even  after  a  long 
time,  and  when  the  machine  has  been  caufed  to  make  twice 
or  three  times  as  many  revolutions.  The  condition  ellen- 
tially  neccflary  to  obtain  ele£tricity  is,  that  the  diflerent  me- 
tals muft  be  in  contadl  with  each  other,  which  is  the  cafe  in 
fig.  25,  but  not  in  fig.  26. 

When  the  machine  has  been  repeatedly  turned,  fomc- 
thing  mav  be  obtained.  This  arifes  either  from  fome  fmall 
remains  of  old  electricity,  which  could  not  be  deitro\ed  or 
difiipatcd  in  the  time  duringw  hich  the  arrangement  of  ^^g.  26 
was  continued;  or  even  from  frefli  eleitricitv,  wb.ich  the 
moveable  plate  mav  have  obtained  from  the  atmofphere  or 
vapours  during  the  pretty  confiderable  time  of  the  machine 
being  in  a  flate  of  revolution  ;  or  fome  accidental  diflerence, 
either  between  the  two  tin  or  the  two  brafs  pieces,  mav  be 
the  caufe  of  fome  action  on  the  electric  fluid,  or  of  fome  de- 
rangement in  regard  to  the  equilibrium.  In  the  laft  place, 
the  contaft  of  the  moift  conductor  with  the  tin  on  the  one 
fide,  or  with  the  brafs  on  the  other,  may  have  a  different 
action,  which,  in  mv  opinion,  muft  be  very  fmall,  but  yet  is 
not  entirely  without  cffedt. 

As  it  is  now  proved  that,  according  to  the  arrangement 
of  the  fixth  experiment,  nothing,  or  almofl:  nothing,  is  ob- 
tained by  40,  60,  and  even  80  revolutions  of  the  doublcr, 
^  hile  a  great  deal  is  obtained  by  that  of  the  fifth  with  20 
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or  30,  we  mufl:  therefore  conclude  that  the  conta£l:  of  iwo 
metals  of  a  different  kind  with  moifl  condu<Slors,  without 
the  mutual  contact  of  thefe  metals  thcmfelves,  (which  is 
wanting  in  the  fixth  experiment,  where  brafs  is  in  contact 
with  brafs,  and  tin  with  tin,)  produces  nothing  or  almoft 
nothing ;  and  that,  on  the  contrary,  the  mutual  contact  of 
the  two  metals  of  a  diflerent  kind,  which  takes  place  in 
the  fifth  experiment,  produces  the  whole,  or  almoft  the 
whole,  effeiSl, 


XVII.  A  Statement  of  the  Progrefs  in  the  Vaccine  Inocula- 
tion ;  and  Expenmejits  to  detennine  fome  important  Fa£is 
belonging  to  the  Vaccine  Difeafe.  By  George  Pear- 
son, M.D.  F.R.S.  Vhyjician  to  St,  George's  Hofpital,  &c. 

JL  HE  collection  of  teftimonies  which  I  publiflied,  in  No- 
vember lafl,  in  my  Inquiry  concerning  the  Hijlory  of  the  Coii'- 
fox  ;  and  the  Circular  Letter,  which  I  iffued  in  March, 
Hating  the  progrefs  of  the  Vaccine  Inoculation,  and  contain- 
incr  thread  impregnated  with  matter,  have  procured  me  much 
information.  In  particular,  through  the  recommendation  of 
the  Surgeon-general,  Thomas  Keaie,  Efq.  the  new  praAice 
has  been  introduced  into  the  army;  of  which  a  valuable  re- 
port has  been  already  communicated.  I  have  been  alfo  fo 
fortunate  as  to  obtain  permiflion  to  praftife  the  nezv  inocula- 
tion in  certain  fituations  where  great  numbers  would  have 
been  inoculated  for  the  fmall-pox.  The  cafes  from  thefe 
fources,  and  a  pretty  large  flock  from  private  praftice,  form 
a  valuable  body  of  evidence,  by  means  of  which  the  profef- 
fional  public  will  be  enabled  to  eftimate  (I  do  not  fay  pre- 
cifelv)  the  value  of  the  nezv  praSiice  ;  and  alfo  anfwer  many 
of  the  queries,  and  fupplv  fome  of  the  deficient  parts  of  the 
hifiiory  of  the  vaccine  difeafe,  which  were  fiatcd  in  the  In- 
quiry above  mentioned.  But  fuch  are  my  occupations  at 
prcfent,  and  in  all  likelihood  fuch  they  \\\\\  be  for  a  confi- 
^erable  time,  that  I  cannot  at  this  time  arrange,  for  the  ufe  9* 

the 
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the  public,  the  valuable  materials  tranfmitted  to  me.  It 
\vill,  however,  perhaps  be  not  witiiout  utility  at  this  time 
rirft  to  ftate  a  few  general  refults  from  the  vaccine  inocula- 
tion ;  and  fecondly,  to  relate  fome  trials,  from  which  I  ap- 
prehend conclulions  can  warrantably  be  drawn  to  promot(5 
the  inveftiij^ation  now  iz;oincr  forward. 

Not  much  more  than  fix  months  have  elnpfcd  fmce  the 
opportunity  was  afibrded,  by  thd  breaking  out  of  the  vaccine 
difeafc  in  two  principal  milch  farms  near  London,  of  obtain- 
ing matter  for  propagating  the  fame  difeafe  among  humaa 
creatures.  The  new  inoculation  was  immediately  introduced 
in  London,  and  foon  afterwards  in  the  neighbourhood,  as 
v.ell  as  in  many  provincial  fituations.  It  is  with  finccre 
fatisfaclion  that  we  can  now  reckon,  at  the  feweft,  2000  pcr- 
fons  who  have  pafl'ed  through  the  cow-pox  by  inoculation. 
But  in  this  number  I  include  the  very  large  proportion  fur- 
itlflied  b*,-  him  who,  fo  beneficially  to  the  public,  and  ho- 
nourably to  himfelf,  potTefTes  the  office  of  phyfician  to  the 
Small-pox  Hofpital.  From  the  above  experience  wb  receive, 
ais  I  expelled,  important  information. 

I.  Of  the  above  number  it  appears  that  one  patient  died  ; 
(Woodville's  Reports,  p.  151.)  and  to  avoid  coulroverfy, 
let  us  allow  that  the  death  was  occafioned  folely  by  the  ino- 
culation. Now,  according  to  the  jufteft  calculation  I  have 
been  able  to  make,  as  in  the  inoculated  fmall-pox  one  in 
200  *  dies  from  the  difeafe,  it  is  evident,  in  the  prefent  ftate 

of 

*  r  am  fully  aware  that  fo  great  a  proportion  as  one  in  200  will  not  be 
jiilowed  by  inany  prac'titioncrs.  And  to  perfons  who  have  been  told,  and 
btlieve,  that  inoculation  for  the  fmall-pnx  "  Jcarcely  ever  does  any  harm" 
—that  certain  praflitioners  have  inoculated  manv  thouiands  wiihout  lofin^ 
a  patient — that  others  have  toid  their  friends  '•  thev  never  had  a  fatal  ino- 
£ulated  cafe  in  their  whole  lives" — 1  fay  to  fuchptifons,  no  advantage,  on 
the  fcore  of  faving  life,  will  be  allowed  from  the  cow-pox.  But  1  have 
converfed  with  many  candid  and  experienced  pradtirioners,  and  they  are 
^vell  fatisfied  that  I  3m  warranted  in  the  above  ftatement  of  deaths  in  the 
jr^oculaied  variola.     I  beg  leave  to  fay  farther,  that  I  believe  more  per- 
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©fthe  practice,  that  the  proportion  of  fatal  cafes  in  the  inos- 
culated Iniall-pox,  to  the  inoculated  cow-jx>x,  is  as  lo  to  i. 

z.  The  conftitutional  affeclion,  or  fever,  which  occur*  in 
the  cow-pox  about  the  9th  day  after  inoculation,  is  much 
more  confidcrahic  in  many  cafes  than  was  apprehended  from 
the  firft  account  by  Dr.  Jcni^.er,  although  in  a  great  propor- 
ticvn  cA  cafes  it  is  extremely  flight,  and  in  many  cannot  be 
obferved  at  all.  But  I  muft  correct  my  ftatement  in  March 
laft,  in  which  I  {:iid,  "  Ahhough  the  extreme  cafes  of  the 
fevcrc  kind,  which  ordinarilv  occur  in  the  fame  number  of 
cafes  in  the  inoculated  fmall-pox,  did  not  occur  in  the  new 
pracliee,  and  although  many  of  the  patients  w  ere  even  more 
fl'rghtly  difordered  conftitutionallv,  yet  the  whole  amount  of 
the  conftitutional  illncfs  feemed  to  be  as  great  as  in  the  fame 
number  of  patients  in  the  inoculated  fmall-pox."  Since  that 
report,  or  at  lead:  for  the  laft  four  months,  as  far  as  I  have  ob- 
ferved and  been  able  to  learn  from  others,  the  whole  amount 
of  the  conftitutional  illnefs  was  not  one  half  of  tl:>e  whole 
amount  in  an  equal  number  of  patients  inoculated  for  the 
imall-pox.  Novi',  whether  the  gi-eater  mildnefs  of  thedifcafe 
depended  on  the  diOTercnt  ftate  of  the  human  conftitution  in 
the  fummer  from  that  of  winter,  as  feems  ta  me  moft  pro- 
bable ;  or  that  it  depended  on  the  difference  in  the  ftate  of 
th'e  vaccine  matter,  muft  be  determined  by  future  experienoe 
in  the  fame  fcafons. 

5.  The  moft  remarkable  difference  in  the  practice  of  the 
laft  winter,  and  prefent  fummer,  lias  been  with  regard  to  the 
eruptions  which  fo  often  occurred,  efpecially  in  the  Small- 
pox Hofpitalj  which  eruptions,,  in  many  inftances,  could  not 

fens  in  proportion  have  died  of  the  inoculated  fmall-pox  within  a  few 
years,  than  di;d  in  the  fame  tirrke  20  years  ago.  And  this  may  be  accoun;-' 
cd  for  from  t'le  unwarrantable  affertions  of  many  iuoculators,  ficm  wuo:n 
a  great  part  of  the  public  hive  imbibed  the  opinion,  that  the  inoculated 
fmall-pox  was^not  attended  with  any  danger  j  hence  tlie  praftice  is  often 
trufttd  in  the  hands  of  perfons  not  fufficientiy  acquainted  widi  the  treat- 
moit  fix  for  dilTereiU  ftale;.  cf  tiic  huoiai?  conftituiioa. 

be 


T.xpcrimenls  rcfic^ivg  the  l''acchie  D  if  cafe.  JT^ 

b?  difungiiiflied  from  thofeof  thcfniall-pox,  and  which  \vcre 
wholly  uncxpeclcd  from  the  original  defcripU<M\  bvDr.  Jen- 
nar.  No  explanation  hitherto  given  confitts  with  the  ob- 
lervatioiis  relative  to  thefe  eruptive  cafes :  but  the  fafts  are 
as  Dr.  Woodville  (latcs  (Med.  Mag.),  that  they  have  oc- 
curred much  Icfs  frequently  this  fummer  than  in  the  fpring 
and  winter  preceding.  In  mv  private  praftice,  not  a  fingle 
cafe  with  eruptions  refembling  the  fmall-pox  has  occurred 
thefe  iaft  four  months,  and  but  a  fmall  proportion  with  any 
eruptions  of  other  kinds.  From  my  corrcfpondents  I  have 
not  had  a  fingle  cafe  of  eruptions  like  the  variolous  fmce  that 
of  Dr,  Rcdfearne's  of  Lvnn  ;  not  one  of  this  fort  in  Mr.  Kcl- 
fon's,  ofSeven  Oaks,  report  of  about  loo  patierrts  ;  not  one 
in  Dr.  Mitchell's,  of  Chatham,  of  about  50  patients  ;  not 
one  in  the  report  of  near  100  jiatients  from  Dr.  Harrifon  of 
Horncaftle,  conmiunicated  to  the  Rt.  Hon.  Sir  Jofeph 
Banks  ;  and,  \x\  ihort,  not  one  cafe  with  thefe  eruptions  ap- 
pears in  the  accounts  from  mv  other  corrcfpondents. 

4.  The  arms  have  manifefted,  in  many  infiances,  a  much 
more  extenfivelv  fpreading  red  areola  around  the  inoculated 
part  than  is  ufual  in  the  fmall-pox  ;  which  rcdnefs  fomr- 
times  extended  over  the  greater  part  of  the  whole  arm.  This 
appearance  is  \&vy  alarming  to  both  the  patient  and  the  in- 
experienced praclitioner  ;  but  no  danger  feems  to  be  attend- 
ant on  fuch  a  ftate  of  the  parts,  for  it  difappears  in  at  moll 
two  or  three  days,  by  no  means  gives  pain  in  proportion  to 
its  appearance,  and,  in  the  cafes  I  have  feen,  affects  the 
conditution  very  little.  I  would  rather  call  this  fpreading 
rednefs  of  the  ikin  crythcina  than  eryfipelas.  As  to  phage- 
denic ulcers,  as  they  have  been  called,  enfuing  from  the 
inoculated  part,  many  fore  arms  have  been  produced  ;  but 
nine  out  often  were  occafioned,  or  at  leaft  much  aoforavated, 
by  the  tightnefs  of  the  clothes ;  by  allowing  the  linen  to  Itiek 
to  the  fore;  by  feratching  the  puftule;  and  fometimes  by  emol- 
lient poultices.  The  experience  we  have  had,  then,  fince  Ja- 
fji^ary  lall,  in  London  and  in  the  country,  does  not  agree  ex- 
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a£lly  wlih  Dr.  .Tenner's  account  concerning  the  ftdte  of  the 
arms:  he  thinks  fome  new  apphcations  of  a^cauftic  nature 
ncceflary,  in  many  cafes,  to  prevent  fecondary  fymptoms  from 
t?ic  fores;  but  in  Dr.  Woodville's  Report,  p.  \^c^,  my  cor- 
refpondents,  and  my  own  pra£lice,  there  has  not  been  found 
any  want  of  applications  for  fuch  a  purpofe. 

5.  Concerning  the  important  point  of  the  certainty  of 
the  a6tion  of  the  cow-pox  on  the  human  conftitution  in 
producing  unfufceptibiHty  of  taking  fubfequently  the  fniall- 
pox  ;  I  can  only  at  prefent  fay,  that  I  ha\e  inoculated  many 
fcores  with  fmall-pox  matter  after  the  vaccine  difeafe,  and 
never  with  the  cifect  of  exciting  the  fmall-pox.  But  I  have 
had  accounts  fent  to  me,  not  of  people  taking  the  fmall-pox 
after  the  inoculated  cow-pox,  but  of  thefe  taking  the  fmall- 
pox  after  the  cow-pox  in  the  cafual  way.  I  have,  indeed, 
been  defired  to  fee  even  fome  of  my  own  patients  who,  I 
was  acq\uinted,  had  taken  the  fmall-pox  after  the  cow-pox  ; 
but  thefe  cafes  turned  out  to  be  either  thofe  in  which  the 
cow-pox  had  not  in  reality  preceded,  or  they  were  cafes  of 
merely  local  afieftion  from  the  inoculated  fmall-pox.  With 
refpeft  to  the  fafts  of  other  pra6litioners,  I  (hall  at  a  futiu'c 
time  make  fome  remarks  on  them,  to  render  their  accounts 
confiftent  with  thofe  of  Dr.  Jenner,  Dr.  Woodville,  and 
mine.  In  the  mean  time  I  will  not  allow  that  any  pcr- 
fon's  evidence  is  on  this  point  much  to  be  depended  upon, 
imlefs  he  really  know  what  are  charafters  of  the  cow-pox 
puftule,,  and  what  are  thofe  of  the  variolous  and  fome  other 
common  eruptions. 

■  From  the  preceding  general  refults,  without  entering  into 
a  more  particular  account,  I  think  we  may  fafely  conclude, 
that  the  cow-pox  inoculation  is  attended  with  advantages  fuf- 
ficient  to  force  its  way  fpcedily  into  general  practice,  and  that 
of  courfe  it  will  fuperfcde  and  ultimately  extinguifli  the  fmall- 
pox:  but  this  conclufion  is  only  drawn  provifionally,  in::r..  that 
no  new  facts  (hall  arife  adverfe  to  the  experience  now  poflefTed. 
With  regard  to  the  fecond  obje6t  of  thi?  paper,  Dr.  Jen- 
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ncr,  vcrv  ufcfuUy  to  human  fociety,  and  very  honourably  to 
himfelf,  firft  publiflietl  feme  facts,  which  I  thought  it  my 
duty,  in  common  with  other  members  of  the  profelfion,  to 
inveftigate,  and  have  laid  before  the  public.  Among  thefe 
faih  the  4th  and  5th  were  afTerted  by  me  in  thefe  terms :  ■ 

IV.  A  per/on  having  been  affc£fed  luith  the  fpecijic  fever 
and  local  difeaje  produced  hj  the  cotu-pox  polfon,  is  liable  to 
be  again  affcSled,  as  before,  by  the  fame  poifon ;  and  yet  fuch 
perfon  is  not  fufceptible  of  the  f mall-pox. 

V.  A  perfon  is  fifceptible  of  the  cow-pox  luho  has  anlfcc' 
dently  bee?i  affcSlcd  with  the  fmall-pox , 

Neither  of  thefe  fa^ls  being  fupported  by  any  analogy,  a 
great  part  of  the  public  feemed  inclined  to  difbelieve  them ; 
and  not  only  inclined  to  difbelieve  thefe  fafts,  but  the  credit 
of  the  others  was  for  obvious  reafons  thereby  weakened. 
It  may  be  feen  in  my  Inquiry,  that  I  thought  the  ajfcrtion.' 
Hood  in  need  of  confirmation,  which  I  was  not  only  unable 
to  procure,  but  contravening  evidence  was  obtained.     Some 
of  mv  correfpondents  not  only  aflerted  that  men  were  not 
affeiled  more  than  once,  but  that  the   fame  cows  had  not 
been  known  to  be  affe^led  more  than  once.     It  was  alfo 
pofitively  aflerted  by  fome,  that  "  a  perfon  is  not  liable  to 
the  infe(ition  of  the  cow-pox  after  going  through  the  fmall- 
pox,   (p.  49,  Inquiry :)   and  I  law  perfons  pitted  with  the 
fmall-pox  who   had  been  much  expofed   to   the  cow-pox 
without  taking  it,  [Ibid.  p.  50.)     Notwithftanding  mv  con- 
fidence in  Dr.  Jenner's  evidence,  I  could  not  help  pointing 
out,  in  the  following  words^  what  I  apprehended  was  a  fourcc 
of  error  in  both  cafes: — "  The  evidence  for  this  fact  (viz. 
IV.),  to  my  apprehenfion,  only  proves  fatisfaftorily  that  the 
Ucal  affetlion  of  the  cow-pox  may  occur  in  the  fame  perfon 
more  than  once ;  but  whether  the  peculiar  fever  alfu  occurs 
more  than  once  in  the  fame  perfon  from  the  cow-pox  poifon 
does  not  appear  certain,  and  mull  be  determined  by  future 
obfervations  made  with  a  particular  vlqw  to  this  point." 
Farther :   I  was  fo  diffxtislied  that  I  wrote  to  Dr.  Jenner  to 
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anfwcr  my  query,  Whether,  in  the  inftances  of  the  cow-pox 
occurring  more  than  once  in  the  fame  perfon,  it  was  certain 
that  the  fpecific  fever  w  as  prefcnt  more  than  once  ?  The 
Do(Slor  very  obligingly  anfwercd  my  letter,  and  fays,  (fee 
Dr.  Jenner's  Letter,  p.  99.  of  my  hiquirj,)  "  You  may  be 
aflured  that  a  perfon  may  be  repeatedly  affeiled  both  locally 
and  generally  by  the  cow-pox ;  two  inflanCes  of  which  I 
have  adduced,  and  have  many  more  in  my  recollection." 
But  he  very  candidly  adds  :  "  Ncvcrthelefs,  on  this  import- 
ant point  I  have  fome  reafon  to  fafpe(5f,  that  my  difcrimina** 
tions  have  not  been,  till  lately,  fufficicntly  nice." 

With  refpeft  to  Fa6l  V.  I  faid  in  my  Inguiry,  p.  49  :  "  It 
feems  fufficiently  authenticated  that  people  may  have  the 
cow-pox  aftei  they  have  had  the  fmall-poxj  but  it  will  re -^ 
cjuire  more  nice  attention  to  fatisfy  the  query,  Whether,  in 
fuch  cafes,  tlie  cow-pox  afi'ecls  the  whole  conftitution,  or  is 
onlv  a  local  aifeftion?"  Subfequcntly  to  this  obfervation  I 
Hud  Dr.  Jenner  himfelf,  from  a  theoretical  confideration, 
offers  as  a  "  conjecture  Vvhat  experiment  muft  finally  deter- 
mine that  they  who  have  had  the  fmall-pox  are  1:9::  after- 
\vardsfafceptible  of  the  primary  action  of  the  cov/-pox  virus." 
(Farther  Obfervations,  &c.  by  E.  Jenner,  x>l.  D.  he.  p    ;  2.) 

I  fliall  now  relate  the  trials  I  have  inftituted,  and  the  ob~ 
feri'ations  I  have  made,  lo  ohiam  Jet^rminclionswhh  )-:-nc(5l 
to  thefe  important  queftiuns  of  fafts. 

Trials  to  deterjnine  whether  or  not  Perfcns  are-  fujceptihle  of 
having  the  Cow-pOx  Pl'stule  and  Fever,  \.vho  have 
undergone  the  Sinall-pox. 

The  four  frrft-named  gentlemen  being  engaged  v/ith  me 
in  profecuting  phyfical  inquiries,  were  delirous  to  experience, 
in  their  own  perfons,  the  effetfts  of  tiie  vaccine  poifon. 

I.  Mr.  Dangerfield  was  inoculated  in  one  arm  by  mcanS 
of  a  puncture  with  a  lancet  ftained  with  fredi  but  dried  mat- 
ter, rendered  fluid  by  fleam  jufL  before  it  was  inferted.  The 
other  arm  was  inoculated  with  thread  impregnated  v,ith  vac- 
ant' 
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vne  matter  by  pafliug  it  througli  the  Ikiu.  On  viewing  the 
arms  in  thrtii  days  time,  that  with  the  thread  appeared  in- 
flamed, fliowing  a  red  elevated  Imall  fpot;  tlie  other  arm,  w  hich 
liad  been  pun«5lurcd,  barely  (liewed  a  red  mark.  The  punJures 
had  fniartcd  lor  abont  twenty- iuiir  hours,  but. no  other  eli'ccls 
were  produced.     Thefe  red  {'pots  difappeared  in  a  few  days. 

In  three  weeks  further  the  inoeulation  was  again  infti- 
tuted,  but  with  fluid  lymph  applied,  immediately  from  the 
pultule  of  a  jiatient  prefent,  to  puui^lures  in  each  arm.  More 
fmarting  and  more  inflammation  were  produced  by  this  in- 
oculaUon  than  by  the  former.  A  fmall  quantity  of  pus  was 
produced  in  the  little  red  fpots  from  the  punctures  in  about  fix 
or  feven  days,  but  no  diforder  arofe  in  the  whole  conftitution. 

Mr.  Dangerfield  was  next  inoculated  in  one  arm  with 
variolous  matter.  In  the  evening  of  the  day  of  inoculation 
inflannnation  appeared,  v\-hich  incrcafed  to  a  greater  degree 
and  extent  than  fi-om  the  vaccine  inoculations.  A  fmall 
phlegmonic  tumor  in  the  part  inoculated  with  variolous 
matter  continued  for  a  fortnight,  durino-  which  lime  it 
fuppurated.  and  the  pus  from  it  did  not, heal  in  lefs  than 
three  weeks  further.  There  was  no  conftit'.Uional  affe6lipn ; 
but  there  v/as  pain  in  the  arm-pit  in  about  five  days  from 
the  inoculation. 

a.  Mr.  Pollock  was  inoculated  in  each  arm  with  a  lancet 
armed  with  fluid  matter  immediately  on  taking  it  from  a 
patient.  A  little  fmarting  w  as  felt  for  a  day  or  two,  and  the, 
parts  inoculated  were  red  for  feveral  days ;  but  110  pulhdes 
*rofe,  nor  conltitutional  affection. 

3.  Mr.  Perkins  was  inoculated  by  puncturing  ojie  arm 
with  a  lancet  Rained  with  recent  'uaccine  matter,  and  the 
other  was  inoculated  with  I'anrjlous  matter.  A  red  fpot,was 
feen  on  each  of  the  parts  inoculated  the  day  followinof-  and 
an  itching  fenfation,  efpecially  from  the  vacciiw  matter,  was 
experienced  for  a  day  or  two.  The  parts  remained  elevated 
ojkI  inflamed  a  little  for  a  few  days  further^  and  then  got 
9  '-sell 
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Well  vvUhout  fuppurating,  or  being  attended  by  anv  genera} 
diforder. 

4.  Mr.  Annitagc,  \vhore  conflitutlon  was  fat  and  muf- 
cnlar,  was  inoculated  in  each  arm,  with  a  lancet  ftaincd  with 
limpid  vaccine  matter,  immediately  on  taking  it  from  a  pa- 
tient prefent.  A  fmali  red  fpot  was  obfervcd  the  dav  fuJlow- 
rng,  and  a  little  burning  feufation  was  complained  of;  tlic 
red  fpots  grew  larger  and  larger  for  four  or  five  days,  and  at 
length  produced  a  fmall  unequal  hard  tumor,  in  which  a 
little  pus  u'as  generated  ;  but  the  parts  foon  got  well  with- 
out any  attending  diforder  of  the  whole  conftitution. 

In  a  fortnight  after  this,  each  arm  was  inoculated  with 
variolous  matter.  More  inflammation  than  from  the  vac-» 
cine  inoculation  arofc  in  a  few  days,  with  fmall  tumors, 
which  l"up]iurated  :  the  parts  inoculated  remained  fore  for 
more  than  a  fortnight^  but  no  feverifli  fymptoms  ever  ap- 
peared. 

K.  G.  P.  a  bov  13  vears  of  age,  who  had  crone  thif-ouo;h 
the  fmall-pox  ten  years  before,  was  inoculated  in  one  arm 
with  recent  vaccine  matter,  which  had  been  dried  on  a  lancet^ 
and  was  moillened  juil  before  it  was  infertcd.  The  day  fol- 
lowing not  fo  much  as  a  red  fpot  of  the  part  inoculated  was 
feen,  nor  had  there  been  any  uncafy  fenfation.  He  was 
therefore  inoculated  a  fecond  time,  but  with  fluid  lymph 
immediately  from  a  patient. 

The  day  after  the  fecond  inoculation  an  itching  fenfation 
of  the  punctured  part  was  complained  of,  which  continued 
for  two  or  three  days.  The  part  punctured  had  a  fmall  red 
elevated  fpot  upon  it  the  day  after  the  inoculation,  which 
grew  gradually  larger  for  four  or  five  days,  and  became  £l 
little  phlegmonic  tumor,  but  without  any  red  furrounding 
areola.  In  a  few  days  the  little  fwclling  fubfided,  but  a  red 
and  rather  fore  fpot  remained  for  a  week  longer.  No  diforder 
of  the  whole  conftitution  was  perceived. 

6.  Dr.  Woodville  inoculated  me  in  one  arm  with  vaccina 

lymph 
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lymph  from  a  fubjc(5l  prefent.  The  ])un<Stured  part  fmarted 
a  little  all  the  remainder  of  the  day  of  the  inoculation,  and 
alfo  the  day  following.  In  twenty-four  hours  a  red  fpot  011 
the  inoculated  part  was  feen  exactly  like  that  which  is  often 
feen  in  the  fame  time  when  either  the  vaccine  or  variolous 
infection  has  taken  etfe6l,  and  which  increafed  for  another 
day;  but  after  this  the  redncTs  vanifhed,  and  no  fore  vi^as  left. 

I  once  accidentally  punctured  the  back  of  my  hand  with 
a  lancet  which  had  fluid  vaccine  matter  upon  it.  The  con- 
fequence  wa?,  a  circumfcribed,  very  fmall,  red,  hard  tumor : 
this  remained  for  a  fortnight,  then  fuppurated,  and  after- 
wards burft.  The  part  loon  healed,  but  left  a  very  fmall 
fuperficial  cicatrix. 

As  belonging  to  this  head,  T  mention,  that  I  have  feen  fe- 
veral  inftances  of  nurfes  having  fmall,  red,  conical  luip.ors 
on  their  lips  and  cheeks,  and  fometimes  hands ;  evidently 
from  the  application  of  cow-pox  matter  of  the  children  under 
their  care  during  the  vaccine  inoculation.  Thefe  little  tumors 
fometimes  remained  for  feveral  weeks,  and  a  particle  of  pus 
was  formed  in  them  :  they  never  were  attended  by  any  fever 
fymptoms,  nor  by  any  firrounding  erythematous  areola. — I 
here  fpcak  of  nurfes  who  had  long  before  palled  through  the 
fmall-pox. 

I  have  no  hefitation  to  refer  the  following  cafes  to  this 
head  of  unfufceptibility  of  taking  the  cow-pox  to  having  pre- 
vioufly  gone  through  the  fmall-pox. 

A  fervant  of  Thomas  King,  Efq.  about  18  years  of  age, 
was  brought  up  during  his  infancy  under  circuraftances  ia 
which  he  could  get  no  teftimony  to  his  having  had,  or  not 
havinii;  had,  the  fmall-pox.  Not  having  undergone  this  dif- 
eafe  to  his  own  knowledge,  it  was  thought  advil'eable,  in 
order  to  refift  the  fmall-pox,  with  which  his  fellow-fervant 
was  feized,  to  inoculate  him  for  the  cow-pox.  This  I  did  on 
Thurfday  the  23d  of  March,  in  one  arm  with  matter  on  a 
lancet,  and  in  the  other  with  dried  matter  on  a  bit  of  thread. 

4//'  Day,  Sunday  26,     The  parts  inoculatt^d  had  fmarted 
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for  the  two  firft  days,  and  they  now  were  red  and  a  littltf 
devated,  as  if  the  infeftion  had  taken  effect. 

6ih  Daj/y  Tuefday  28.  Iniiammation  had  almoft  en- 
tirely gone  off:  inoculated  a  fecond  time  in  both  arms  wit^ 
matter  from  a  different  patient. 

3^  Day  of  fecond  Inoculation^  Thurfday  30.  Punctured 
parts  appeared  inflamed. 

6th  Day,  Sunday  April  2.  Inflammation  had  dlfap- 
peared.  Inoculated  a  third  time  with  limpid  fluid  matter 
from  a  patient  prefent,  and  with  which  matter  I  had  excited 
the  vaccine  difeafe  in  feveral  perfons. 

'jtb  Day  of  thli'd  Inoculation,  Fvkhy  A\in\  7.  The  parts 
inoculated  had  inflamed  and  felt  painful  for  two  or  three 
days,  but  were  now  well. — Inoculated  him  a  fourth  time  with 
ftnall-'pox  matter  in  both  arms.  A  little  inflammation  arofe, 
but  nothing  more. 

This  young  man  frequently  vifitcd  his  fellow- fervant  in 
the  fmall-pox,  and  fliook  hands  with  him,  at  the  Small-pox 
Hofpitalj  while  under  my  care  for  the  cow-pox  inoculation. 
In  this  cafe,  either  the  fmall-pox  had  already  affected  the 
conflitution,  or  fomc  other  difpofition  cxilled,  rendering  it 
equally  unfufceptible  of  the  fmall-pox  and  cow-pox. 

From  Dr.  Mitchell  of  Chatham,  whofe  report  is  now  be- 
fore me,.  I  lead'n,  that  there  were  feveral  inflances  of  foldiers 
to  whom  the  cow-pox  could  not  be  communicated ;  and  al- 
thouijh  they  had  no  recollection  themfelves  of  having  had 
the  fmall-pox,  it  was  mofl  probable  they  had  paffed  through 
it.  If  I  had  fecn  any  cafe  of  genuine  cow-pox  puftule  and 
fpecitic  fever  in  a  conflitution  which  had  previoufly  fuffcrcd 
the  fmall-pox,  I  fliould  have  related  it;  but  I  ought  to  men- 
tion that  fuch  a  cafe  has  fallen  under  the  obfervatlon  of  Dr. 
Woodville,  {Reports,  p,  52  and  143.)  I  fliall  never  objed 
to  the  teftimony  of  fo  experienced  a  phyfician  without  more 
than  ufual  confideration  ;  but  I  cannot  avoid  here  obferving, 
that  the  evidence  in  his  cafe,  of  the  patient  haviug  had  the 
fmall-pox  -Li'hen  a  chlld^  is  merely  that  of  the  patient;  and 
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1  fubmit  to  Dr.  Woodville,  whether  or  not  that  evidence 
Is  adniiflible  to  build  upon,  now  that  we  have  the  above  un- 
equivocal contravening  cafes  of  the  fi\cl  alTerted.  But  I  trull 
the  Doftor  will  be  lefs  tenacious  of  this  inflance,  as  he  him- 
felf  tells  us  that  he  finled  to  excite  the  vaccine  difcafe  by 
inoculating  feveral  patients  who  were  recovering  from  the 
natural  fmall-pox.  {Reports,  p.  1^4.) 

Whatever  impreffion  the  above  inftances  may  have  made 
on  my  own  mind,  I  do  think  they  will  produce  convi  fiion  in 
the  mind  of  every  praftitioner,  that  it  is  a  laza  of  the  human 
animal  (xconomy  to  he  rendered  unfufceptible  of  the  coiu-pox 
fe-jer  and fpecific pvjlule  hy  undergoing  the  fmall-'pox.  Hence 
I  find  that  my  expellation  of  the  hands  of  phyfic  being 
ftrengthencd  by  the  pofleffion  of  a  fure  means  of  exciting  an 
innocent  fever  is  not  realifed,  {Inquiry,  p.  81;)  but  I  feel 
fome  confolalion  from  the  profpcii  of  the  new  inoculation 
being  more  fpeedily  introduced  by  the  removal  of  one  ob* 
ftacle,  viz.  the  fears  of  many  perfons,  who  have  already 
paifed  through  the  fmall-pox,  that  they  would  be  liable  to 
the  cow-poXj  if  the  diffufion  of  the  infection  of  it  became 
extenfive  by  the  vaccine  inoculation.  Another  advantage 
fuggeftcd  in  my  Inquiry,  p.  92,  is  now,  I  think,  greatly  con- 
firmed ;  namely,  an  advantage  for  thofe  luho  are  not  certain 
whether  or  not  they  have  had  the  fmall-pox,  hut  pofifs  fo 
great  a  dread  of  this  difeale  as  not  to  he  able  to  fubmit  to 
inoculation  for  it.  I  congratulate  fuch  perfons  on  the  dif- 
covery  of  a  teft  to  which  I  apprehend  the  more  timorous 
tninds  will  fubmit :  for  if  the  fpecifc  pufule  and  fever  do 
not  take  place  from  the  inoculation  of  the  cow-pox  poifon, 
they  may  be  afTured,  that  either  they  have  already  paiTcd 
through  the  fmall-pox,  or  that  their  conftitiitions  are  not 
fufceptible  of  it. 

It  now  feems  to  me,  that  the  following  facls  rire  eftabliflied 
on  the  ground  of  experience  : — 

I.  A  ccnfiitution  ivhich  has  undergone  the  fmall-pox,  is 
vnfufeptible  of  again  undergoing  this  difeafe, 
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ir.  A  conJl'UutiOii  which  has  not  undergone  the  fmall-poxy 
hut  which  has  undergone  the  cow-pox j  is  tinfufceptible  of  un~ 
dergoing  the  Jmall-pox. 

III.  A  conjliiution  which  has  not  undergone  the  cow-pox, 
hut  which  has  undergone  the  Jmall-pox ^  is  unfufceptible  of 
undergoing  the  cow-pox. 

Now,  if  the  var'ialous  poifon  deftroys  the  fufceptibility  of  the 
conftitution  to  the  future  agency  of  this  poifon,  in  the  refpe6t 
of  its  producing  the  fmall-pox ;  and  if  the  cow-pox  poifon: 
deftroys  the  fufceptibility  of  the  conftitution  to  the  fiiture 
agency  of  the  variolous  ]X)ifon,  in  the  refpe(B:  of  its  pro- 
ducing the  fmall-pox ;  and  if  the  variolous  poifon  dcftroys 
the  fufceptibility  of  the  conftitution  to  the  future  agency  of 
the  vaccine  poifon,  in  the  refpeft  of  its  producing  the  cow- 
pox  ;  it  feems  demonftrated,  that  the  fame  ftate  of  unfufcepti- 
bility  of  the  conftitution,  with  refpeft  to  the  future  agency  of 
the  variolous  poifon,  is  produced  equally  by  the  agency  of  the 
variolous  poifon,  and  by  the  vaccine  poifon.  But  if  the  va- 
riolous poifon  produces  unfufceptibility  of  the  conftitution  to 
the  future  agency  of  the  vaccine  poifon,  and  the  vaccine  poi- 
fon produces  unfufceptibility  to  the  future  agency  of  the  va- 
riolous poifon,  it  feems  alio  demonftrable,  that)  the  following 
4th  propofition  is    rue  j  viz. 

IV.  A  conjliiution  which  has  undergone  the  vaccine  difeafey. 
is  ujifufceptible  of  again  undergoing  that  difeafefrom  the  agen- 
cy of  the  vaccine  poifon'.  becaufe  a  ftate  of  unfufceptibility,. 
with  refpe6t  to  the  agency  of  the  variolous  poifon,  is  pro- 
duced by  the  vaccine  poifon  {2d  propof.) ;  and  a  ftate  of 
unfufceptibility,  with  refpeft  to  the  agency  of  the  vaccine 
poifon,  is  produced  by  the  variolous  poifon  (3J  propoj.)  : 
but  the  ftate  of  the  conftitution  being  the  fame  in  the  two- 
cafes,  whether  it  be  produced  by  the  variolous  or  vaccine 
poifon,  with  refpcft  to  unfufceptibility,  it  feems  inevitably, 
in  courfe,  that  unfufceptibility  of  the  conftitution  to  the  fu- 
ture agency  of  the  vaccine  poifon  is  produced  by  the  vaccine 

difeafe : 
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t3it€are  :  and  the  demon ftration  in  courfe  could  be  given  of 
pTopofition  I,  on  the  ground  of  the  ad  and  ;^d  propoji lion ^ 
that  unfufceptibihty  of  the  conllitution  to  the  agency  of  the 
variolous  poifon  is  produced  by  the  variolous  difeafe,  if  this 
were  not  already  proved  by  abundant  experience.  At  a  fu- 
ture time,  however,  I  fliall  relate  the  obfervations  and  expe- 
riments to  confirm  this  a  priori  conclufion ;  ift,  becaufe 
ihefe  proofs  will  increafe  the  validity  of  the  ^d  propojitioyi  ^ 
and  idly,  becaufe  I  do  not  mean  to  offer  this  demonftratiou 
as  infallible,  like  mathematical. 

From  the  preceding  reafoning  it  may  be  imagined,  that  I 
confider  the  cow-pox  and  fmall-pox  as  only  varieties  of  the 
fame  fpecies  of  difeafe  ;  and  that  therefore  the  name  'variola 
vdccina  is  appropriate,  although  I  endeavoured  to  fliow  that 
it  was  unjuft,  and  tended  to  miflead,  by  giving  erroneous 
notions,  [Inquiry,  p,  io8).  But  it  muft  here  enter  into  our 
contemplation,  that  the  fame  flate  of  an  animal  or  other  Tub- 
fiance,  in  a  certain  refpecl,  may  be  produced  by  very  differ- 
ent things ;  and  the  phenomena  attending  their  agency  may 
be  very  different  from  one  another.  It  is  fo  in  the  inflanccs 
under  confideration ;  and  further,  in  order  to  eflablifli  refem- 
bling  things  to  be  varieties  of  the  fame  fpecies,  we  ought  to 
be  able  to  trace  them  to  one  common  origin,  or  to  fliow 
that  they  all  agree  in  what  fliould  be  reckoned  effential  pro* 
perties.  Now  hitherto  it  has  not  appeared  that  the  cow- 
pox  has  arifen  from  the  fmall-pox,  or  the  fmall-pox  from 
the  cow-pox.  If  it  be  faid,  that  in  fome  of  the  eruptive  in- 
flancesof  the  cow-pox,  the  puflules  could  not  be  diftinguifli- 
ed  from  the  fmall-pox,  it  fhould  be  confidered  that  it  has 
not  been  yet  fliown,  that  in  any  cafe  the  fmall-pox  has 
changed  into  the  cow-pox ; — that  the  cow  is  fufceptible  bv 
inoculation  of  the  human  matter  of  the  cow-pox,  but  not  of 
the  fmall-pox  ;  and  that  the  puflules  refembling  the  fmall- 
pox,  which  occur  in  the  cow-pox,  afford  matter  which,  I  be- 
lieve, produces  in  fome  cafes  (if  not,  perhaps,  in  fo  great  a 
proportion  as  originally)  the  cow-pox  in  its  ufual  mild  wav, 
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I'lz..  a  piiflule  in  the  inoculated  part  only,  and  a  flight  fever. 
Hence  I  humbly  am  of  opinion,  but  fubmit  the  qucftion  to 
the  decilion  of  fcholars,  that  the  ufe  of  the  denomination  va- 
riola vaccina  is  a  tranfgrellion  of  the  law  in  philology,  and 
repugnant  to  found  logic. 

Extended  as  this  paper  is,  much  beyond  the  limits  pro- 
pofed,  I  cannot  copfine  to  myfelf  the  gratification  from  the 
reports  of  the  nezu  inoculation.  I  fliall  only  mention,  how- 
ever, one  or  two  of  tliem.  The  fenlation  excited  on  the 
Continent,  by  the  vaccine  practice,  has  been  much  more 
confiderable  than  in  our  own  iOand,  as  I  learned  firft  from  Dr. 
Marcct,  and  fmcc  by  a  letter  from  Dr.  Pefchicr.  At  Vienna 
Dr.  Ferro  inoculated  two  of  his  own  children  with  vaccine 
matter  which  I  tranfmitted:  and  next.  Dr.  Dc  Carro  ino- 
culated two  of  his  own  children.  An  accurate  journal  of 
thefe  laft  cafes  was  kept  by  Dr.  De  Carro,  which  he  has  had 
the  complailancc  to  communicate  to  me.  The  above  pa- 
tients had  the  difcafe  in  the  ufual  mild  way,'  and  were  fub- 
fequently  inoculated  for  the  fmall-pox,  but  without  effc:t. 
Dr.  Frank,  it  is  expelled,  will  adopt  the  vaccine  inocula- 
tion; as  it  appears  will  be  generally  done  at  Vienna.  I 
often  fend  matter  on  a  thread,  which  i^  to  be  kept  for  a 
long  time,  in  a  bottle  filled  with  quite  dry  hydrogen  or  nitro- 
gen gas.  I  (hall  loon  have  reports  from  Portugal,  and  other 
parts  of  the  Continent. 

In  Scotland  the  new  inoculation  has  not  been  Icfs  fuccefTr 
ful.  Dr.  Anderfon,  of  Leith,  informs  me  he  has  inoculated 
above  80  perfons — that  Dr.  Duncan  and  others  have  begun 
the  praiiice  at  Fdinburgh ;  and  that  it  has  been  introduced 
in  Dundee,  Paifley,  and  Dalkeith. 

If  the  vaccine  inoculation  proceed  with  equal  mildnefs  as 
It  has  done  the  laft  four  months,  doubtlcfs  tlie  \ariolous  in- 
cifion  muft  in  no  remote  period  be  fuperfcdcd.  And  if  fuch 
an  event  fliould  take  place,  pofterity  will  behold  with  amaze- 
pient  the  prejudices  and  inattention  of  their  predeeeflbrs  to 
the  application  of  a  fa6l  in  practice,  by  which  a  formidablc 
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and  loathfomc  difeafe  was  extingiiifhcd — a  fa£l  well  known, 
time  immemorial,  to  almoft  every  farmer  in  half  a  dozen 
counties  of  England,  but  neglefled  till  Jenncr  had  the  cou- 
rage to  indicate  the  advantages  of  it  to  fociety.  If  I  were  to 
name  a  parallel  inftance  of  inattention  or  prejudice,  It  fliould 
be  the  negle<ft  of  inoculation  for  the  fmall-pox,  till  it  v.as  in- 
troduced into  Enoland  from  Conftantinople;  although  it  had 
been  pra6lifed,  time  immemorial,  in  the  Barozzo  moun* 
tains,  on  the  frontiers  of  Gallicia,  in  the  fame  rude  manner 
as  it  is  at  this  day  *. 


XVIII.    Query  refpe6ling  the  natural  Boundaries  between 

Europe  and  AJia. 

To  the  Editor  of  the  Philofophical  Magazine, 

SIR, 

JL  HE  varety  of  ufeful  geographical  communications  in 
your  valuable  fcientitic  mifcellany,  encourages  me  to  hope 
that  fome  of  your  correfpondents  may  be  able  to  inform  me 
of  what  many  of  the  geographical  publications,  to  which  I 
have  had  recourfe,  give  no  fatisfa6lory  account :  it  is,  What 
are  the  boundaries  between  Europe  and  Afui  ?  The  laft  edi- 
tion of  the  Encyclopcedia  Britannica,  to  my  great  furprife, 
gives  nothing  but  a  ftring  of  contradictions.  Under  the  ar- 
ticle Ohj',  that  river  is  faid  to  form  the  boundary  between 
Europe  and  Afia;  yet,  in  the  wretched  maps  given  in  this 
expcnfive  work,  the  range  of  mountains  known  by  the  name 
of  Oural  is  marked  as  the  boundar)\  Neither  arc  the  Oural 
mountains  mentioned  at  all  in  their  proper  place;  but,  under 
the  article  Mountain,  "  the  Ouralic  chain  is  laid  to  form  a 

•  This  intcll)£;ence  was  communicated  to  me  by  a  Portngucfe  noble- 
man, whofe  opporturiitics  of  intormatioii  and  accuracy  aiuhjrife  me  to 
mention  the  fad  j  bu:  an  atteftcd  account  from  fome  of  the  inhabtants  » 
iiuendcd  for  me.     See  a'.fo  a  bo<  k  writtsa  by  "jucohus  a  Qijho  Sarmcv/o. 
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natural  bouadaty  between  Europe  and  Afia."  And  m  Vol. 
W\.  p.  39,  when  enumerating  the  boundaries  of  Europe,  it 
is  faid  to  be  *'  feparated  from  Alia  in  part  by  the  Archipe- 
lago, as  alfo  by  the  Black  Sea,  then  by  the  river  Don  till  it 
comes  near  the  river  Volga  or  Wolga,  and  then  it  is  partecj 
from  Afia  by  this  laft,  and  afterwards  by  the  river  Oby." 

The  greateil  inftance  of  inaccuracy,  however,  is  when, 
enumerating  the  boundaries  of  Alia,  Vol.  II.  p.  393,  it  is 
faid  to  be  "  feparated  from  Europe  by  the  Mediterranean  Sea, 
the  Ar.  hi])eIago,  the  Black  Sea,  the  Palus  Meotis,  the  Don, 
and  the  D.vina,  which  fall  into  the  White  Sea."  Such  arc 
the  contiadi.nons  to  be  met  with  in  that  heterogeneous, 
thoiiah  in  nianv  inftances  juftly  celebrated  work.  The  ga- 
zetteers of  Wauon,  Salnion,  and  Brookes,  uniibrmly  contra- 
dict thrnnrelvcs,  describing  the  river  Oby  as  being  the  boun- 
dary between  thefe  two  quarters  of  the  world,  and  their 
maps  reprefentmg  the  chain  of  Oural  mountains  as  the 
boundary.  It  is  not  fo  much  to  be  wondered  at  in  ga- 
zetteers, which  arc,  generally  fpeaking,  catchpenny  publicar 
tions,  fervilely  copying  from  each  other,  even  their  very 
faults,  except  Crutwell's  lately  publifhed,  and  an  excellent 
little  pocket  one,  Peacock's :  it  is,  however,  to  be  regretted, 
that  the  editor  of  that  moft  ufeful  and  excellent  geographical 
grammar,  Giahrie's  I  mean,  has  alfo  fallen  into  this  error. 

If  any  of  your  corrcfpondents  will  inform  me  how  this 
matter  is,  it  will  be  couiideved  as  a  favour  by  one  who  has 
already  received  much  entertainment  and  information  froiTi 
the  Philofophical  Magazine, 

Aicguji  12,  1799.  L.  M, 

P.  S.  There  is  a  limllar  miftake  to  be  found  in  moft  geo- 
graphical defcriptions  of  Ireland  ;  the  county  of  Clare  being 
enumerated  amongfl:  the  counties  of  Munller,  and  the  map 
reprefenting  it  as  part  of  the  province  of  Connaught,  which 
certainly  appears  its  moll  natural  appropriation. 

INTEL- 
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N  the  public  fitting  of  the  Mineralogical  Society  of  Jena, 
held  on  the  26th  of  May  at  the  Ducal  Palace,  Mr.  Bodo, 
from  Hungary,  read  a  paper  to  prove  that  organifation  can- 
not be  denied  to  any  natural  body,  and  that  the  divifiou 
into  organifed  and  unorganifed  is  confequently  inadmifliblc. 
M.  Stark,  the  fecretary,  read  a  paper  fent  in  by  M.  Mihalik, 
of  Dopfchau  in  Hungary',  on  the  following  queftion  :  Whe- 
ther mineralogy  could  exill  as  a  Icience  without  the  help  of 
chemiftry  ?  —  Dr.  Bonzel  propofed,  that  various  minerals 
now  arranged  under  one  general  name,  fhould  in  future,  on 
account  of  their  peculiar  marks  of  difference,  be  leparated 
in  the  fyftem,  and  be  diftinguilhed  by  particular  names. 
Thus,  for  example,  that  the  red  zeolite,  from  FalTa  in  the 
Tyrol,  fhould  be  called  Fajfaitc,  to  diftinguiih  it  from  the 
real  Icelandic  zeolite;  and  that  the  fchorl,  from  Oifans  in 
Dauphine,  fhould  be  called  O'lfanlte,  to  diftinguifli  it  from 
that  of  Thum  in  Saxony. 

LITERARY    NEWS. 

That  mofl  learned,  indefatigable,  and  amiable  cultivator 
of  fcience,  R.  Kirwan,  Efq.  is  now  in  London,  where  he  has 
been  for  the  laft  three  months.  With  fincere  pleafure  we 
can  announce  that  this  revered  veteran  is  printing  and  pre- 
paring for  the  prefs  three  valuable  works  : — 

I.  A  Treat'ife  on  the  Analyfis  of  Mineral  JVaters :  a  mofl: 
difficult  and  nice  fubjeil,  and  which  will  require  all  Mri 
Ki.rwan's  mental  powers  and  knowledge  to  treat  of  fuccefs- 

fully. 
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fully.     Nothing  has  been  done  on  this  fiibjc^  fince  the 
new  fyfteni  of  cheii.illry  has  been  generally  adopted. 

2.  A  Memoir  on  the  interefting  and  fundamental  Part  of 
Chemical  Science,  the  prec  ife  Quantities  of  Menltrua  and 
Bajes  contained  in  the  doable  Salts  with  alkaline,  earthy, 
and  metallic  Bales :  whence  may  be  deduced  the  precif© 
Forces  of  the  Affinities  of  Bodies. 

3.  A  work  on  Geology;  which  will  be  made  not  only  to 
accord  with  the  Mofaic  Do£lrinej  but  to  confirm  it  greatly. 

Of  this  philofopher  permit  us  to  indulge  in  the  wifh — 
Set 6  in  cceluro  rcdtat, 

NATURAL    HISTORY". 

The  following  inftance  of  the  fagacity  of  the  elephant, 
^'hich  is  taken  from  a  late  French  Journal,  may  ferve  as  an 
additional  confirmation  of  what  has  been  fo  often  repeated 
by  various  authors  both  ancient  and  modern : — 

*^  A  fentinel  belonging  to  the  menagerie  at  Paris,  anxious 
to  difcharge  his  duty,  was  extremely  careful,  every  time  he 
mounted  guard  near  the  elephants,  to  delire  the  fpedators 
not  to  give  them  any  thing  to  eat.  This  conduit  was  not 
much  calculated  to  procure  him  any  friend(hip  from  the  ele- 
phants. The  female,  in  particular,  beheld  him  with  a  very 
unfavourable  eye,  and  had  leveral  times  endeavoured  to  cor- 
real his  unwelcome  interference  by  befprinkling  his  head 
with  water  from  her  trunk.  One  day,  when  a  great  num- 
ber of  people  were  c.olIe?.ed  to  view  thcfe  animals,  the  op- 
portunity feemed  convenient  for  receiving,  unperceivcd,  a 
fmall  bit  of  bread ;  but  the  rigorous  fentinel  was  on  duty. 
The  female,  ^ho.wever,  placed  herfclf  before  him,  watched 
all  his  geftures,  and,  the  moment  he  opened  his  mouth  to 
give  his  ufual  admonitioji  to  the  company,  difcharged  in  his 
face  a  larcre  ftream  of  water.  A  general  lau2;h  enfued  ;  but 
the  fentinel  having  calmly  wiped  his  face,  Hood  a  little  to 
cne  Gde,  and  ocnlinued  as  vigilant  as  before.     Soon  af\c" 
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he  fonuil  hinifclf  under  the  ncccmty  of  rcpeaUng  liis  admo- 
iiiiion  to  tlie  rpe£lators  not  to  give  the  elephants  any  thing; 
but  no  fooncr  had  he  done  fo  than  the  feniale  laid  hold  of 
his  nnifkct,  twirled  It  round  n\  her  trunk,  trod  ii  under  her 
feet,  and  ilid  not  reftore  it  until  Ihe  had  twilled  it  into  the 
form  of  a  fercw."' 

INTRODUCTION     OF    THE    CAMEL    AT    THE    CapK    OF 

Good  Hope. 

Notwithftanding  the  great  nuniher  of  travellers  who  liavc 
aitempted  to  penetrate  into  tlie  interior  part  of  Africa  by  the 
way  of  the  Cape  of  Good  Hope,  the  diftrii'ts  left  unexplored 
are  inimenfe  when  compared  to  thoi'e  whieh  have  been  \-3- 
fitcd.  One  of  the  ercateft  obltacles  to  travcllinti-  in  thcfe 
wild  and  parched  regions,  is  the  want  of  proper  beads  of 
bu)fthen  :  for  it  is  well  known  that  cattle  cannot  lono-  endure 
ihirll,  and  that  numbers  of  them  employed  on  that  fervicc 
by  travellers  have  died  by  the  way,  and  thereby  rendered 
theif  attempts  to  proceed  farther  ufelefs.  This  fiiCl  nntd  be 
•well  known  to  tliofe  who  have  read  \^alllant's Travels.  I'ro- 
feflbr  Hceren  of  Gottingen  propofes  therefore,  in  order  to 
remove  this  difficulty,  the  introdu6lion  of  the  canl€^^t  the 
Cape  of  Good  Hope.  "  There  can  be  no  doubt,"  fays  be, 
*•'  that  this  animal  would  thrive  there,  as  the  climate  is  ex- 
actly the  fame  as  that  of  the  countries  where  it  is  now  found. 
It  would  no  doubt  fucceed  as  v^ell  in  the  latitude  of  35*'  S. 
as  the  lat.  of  35'  N.  in  Svria.  The  exploring  of  the  interior 
parts  of  Africa  is  not  the  only  advantage  which  mioht  be 
derived  from  the  introduftion  of  the  camel  at  the  Cape: 
of  what  utility  would  fueh  >a  beaft  of  burden  be  to  the  plan- 
ters, many  of  whom  live  at  a  great  dKhnce  from  the  Ca;H! 
town,  and  can  at  prefent  fend  tlieir  produclions  thither  ia 
no  other  m.anner  than  in  waggons  drawn  by  four  oxen  1 
The  principal  point,  however,  would  be  the  opening  a  com- 
mercial intercourfe  wltii  the  interior  part  of  the  countr}''.  It 
eaunot  be  doubted  that  the  fouthern  extremity  of  .Africa  is 

8  mort'. 
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more  produ(3;ive  than  the  northern,  and  why  might  not  the 
Cape  be  the  centre  of  a  trade  which  in  future  may  become 
very  extenlive  ?  But  without  the  affidancc  of  the  camel  it 
could  never  be  attempted.  The  prefent  period  is  the  more 
favourable  for  putting  this  propofal  in  execution,  as  the  Cape 
13  now  in  the  potfeffion  of  Great  Britain  ;  and  even  if  it  fliould 
be  given  up  at  the  next  peace,  the  Britidi  government  would 
by  this  fervice  to  the  colony  raife  a  monument  worthy  of 
its  dignity  :  the  expence  of  tranfporting  a  few  camels  from 
Mogador  would  be  very  trifling." — ^We  agree  in  opinion  with 
Profeffor  Heeren,  and  think  liis  propofal  well  worth  atten- 
tion. 

ANIMAL    ELECTRICITY. 

Dr.  Chladni,  well  known  by  his  difcoveries  in  regard  io 
found,  has  lately  announced  the  following  obfervation  on 
animal  electricity,  which  we  here  give  in  his  own  words: 

**  It  mightbe  conjeftured,  when  ele6lricity  manifells  itfelf 
in  animals,  that  it  would  be  equally  difiufed  throughout  the 
whole  body  on  account  of  the  conducing  power  of  the  in- 
terior parts ;  yet  we  are  taught  by  experience,  that  the  oppo- 
fite  kinds  of  eleftricity  take  place  in  the  torpedo  as  well  as 
in  cats,  though  in  a  lefs  degree;  and  perhaps  the  cafe  is  the 
fame  in  other  animals.  Some  years  ago  I  remarked  that  a 
cat  which  had  been  rendered  elettric  by  ftroking  with  the 
dry  hand,  efpecially  when  lying  near  the  fire  on  dry  days  in 
winter,  exhibited  oppofite  kinds  of  eleflricity ;  and  that  the 
principal  feat  of  the  one  was  in  the  head,  and  of  the  other 
in  the  back,  about  two  inches  from  the  tail.  This  pheno- 
menon appeared  above  all  when  the  animal  was  upon  a  chair 
fluffed  with  hair,  and  covered  with  a  woollen  cloth,  by  vvhich 
it  was  completely  infulated.  When  the  head,  and  in  par- 
ticular the  tip  of  the  nofe,  or  of  one  of  the  ears,  was  touched 
by  the  finger,  there  appeared  a  fmall  eledric  fparkj  the  cafe 
was  the  fame  when  the  extremity  of  the  back  was  touched; 
and  in  this  manner  fparks  could  be  drawn  alternately  from 
the  anterior  and  pofterior  parts  of  the  body  in  the  fame  man- 
ner 
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Tier  as  fparks  can  be  drawn  alternately  from  an  infulatcd 
charged  jar.  I  afterwards  obfervcd  the  fame  thing  in  an- 
other cat  J  but,  as  at  that  time  I  paid  little  attention  to  this 
part  of  philofophy,  and  fiippofed  that  the  exiftence  of  the 
oppofite  kinds  of  elei^ricity  in  animals  might  liavc  beca 
known,  I  made  no  farther  experiments,  and  could  not  de- 
termine which  of  thefe  eleilricities  was  negative  and  which 
pofitive.  I  leave  it,  therefore,  to  others  to  examine  this  phcr 
nomenon  with  more  accuracy." 

METEOKOLOGY. 

A  very  fingular  work  was  publiflicd  laft  year  at  Lieornitz 
in  Silefia,  entitled  AphoriJ'ms  rejpccimg  the  Irifluence  of  IVar 
on  the  Atniofphere,  IVeather  and  Fertility  of  the  Earth. 
Among  the  author's  obfervations  are  the  following :  If  a 
cubic  foot  of  gun-powder,  when  it  explodes,  excrcifes  a  force 
equal  to  twenty-nine  millions  of  pounds,  it  by  thefe  meani 
produces  a  great  change  in  the  elafticity  of  the  air;  the 
whole  mafs  of  the  atmofphere,  within  a  large  circumference, 
is  violently  torn,  and  billows  of  air  are  produced,  which  roli 
themfclves  upwards  and  agitate  the  vapours  contained  in 
them.  It  cannot  therefore  be  denied  that  the  difchirging  of 
fire-arms  and  cannon  during  battles  and  fieges,  and  even  at 
great  reviews,  muft  have  an  influence  on  the  atmofphere,  and 
on  the  ftate  of  the  clouds  and  weather.  He  quotes  inftances 
in  the  time  of  the  feven  years  war,  of  clouds  and  vapours 
being  difperfed  by  the  explofions  of  the  cannon ;  and  aflerts 
that,  during  his  travels  through  the  Tvrol,  he  faw  on  fevcral 
occafions,  to  ufe  his  own  expreffion,  the  clouds  "  (hot  dead." 
He  obferved  in  the  neighbourhood  of  Liegnitz,  while  the 
regiment  of  Wartenlieben  were  going  through  their  exercife, 
that  the  clouds  were  broken  by  the  explofions,  and  that  the 
murmuring  of  the  wind,  and  the  agitation  of  the  leaves  of 
the  trees,  and  the  fmall  feathers  fufpended  from  raiy  body, 
were  fometimes  fli'onger,  fometimes  weaker,  according  as  the 
troops  fired  by  battalions  or  companies.     The  barometer 
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rofe  and  fell  at  each  explofion  ;  aud  water  in  a  veiTel,  at  thtf 
cUitaiice  of  five  hundred  paces,  was  violentlv  ajritated.  There 
have  been  inttaiices  of  the  noife  of  lieavy  cannonades,  in  the 
lail  and  prefent  war,  being  heard  at  the  didance  of  more 
than  forty  miles.  Nay,  the  thunder  of  cannon  penetrates 
even  into  the  interior  parts  of  the  earth,  and  to  the  bottom 
©f  the  fea,  fo  that  whales  and  herrings  have  been  frightened 
away  to  the  dillance  of  two  hundred  miles.  The  autlior, 
from  thefe  principles,  endeavours  to  account  for  certain  fingu- 
larities  which  prevailed  in  the  weather  in  fome  parts  of  Ger- 
many in  tlie  year  1797  ;  and  to  (liew  that  the  quantity  of 
gun-powder  fired  in  the  time  of  war  may  have  a  fenfible  effeel 
•on  the  fertility  of  gardens  and  fields.  In  the  feven  years  war 
above  a  million  of  pounds  of  powder  were  fired  off  in  Europe; 
ajid  it  may  with  certainty  oe  afiirmed  that  no  lefs  a  quantity 
has  been  eoniumcd  in  the  prelent  war  againft  the  French. 

KEW  BASIS    FOR   BLACK   PAINT. 

A  moft  excellent  ])afis  for  black  paint  has  been  difcovered 
in  the  Lead-mines  of  Nant  Gwider,  in  the  Vale  of  Conway, 
by  Mr,  Goodwin  of  Llanrooft,  proprietor  of  fcvcral  mines,  of 
which  a  dcicriptioa  and  analyfis  will  be  given  in  fome  fu- 
ture lumiber  of  the  Philofophical  Magazine,  together  with 
that  of  feveral  ether  fubliances  he  has  difcovered  in  North 
Wales,  and  which  it  is  prelumed  will  be  of  confiderable 
mtility. 

SUGAR   FROM  THE  BEET-ROOT. 

Profeflbr  Gottling,  of  Jena,  has  announced  a  fmall  work, 
which  he  intends  to  publifh  foon,  on  the  preparation  of 
fugar  from  the  beet-root.  The  ProfefiTor  In  his  profpe6lus 
obferves,  that  the  various  kinds  of  beet  with  which  he  made 
ejcperiments,  muft  be  treated  in  a  quite  different  manner  from 
the  fugar- cane,  or  the  method  employed  by  Margraaf,  in  or- 
der to  obtain  from  them  good  fugar.  In  regard  to  the  quan- 
tity of  fugar  which  tjiey  produce,  he  found  very  little  varia- 
tion. 
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l^oti.  Some  have  fald  that  100  pounds  of  roots  are  fufFicicut 
for  eight  pounds  of  fugar;  but  Profcflbi'  Gottling  could  ol)- 
laia  from  100  pounds  of  roots  no  more  than  two  pounds  and 
a  half.  As  the  Profodbr  has  promifed  to  give  a  full  account 
of  the  procefsin  his  pamphlet,  it  will  no  doubt  be  intcrefting 
to  thofc  who  wKh  to  make  experiments  on  this  fubjcct. 

SIZE   MADE  OF  POTATOES. 

One  of  the  beneficial  ufcs  of  potatoes,  not  perhaps  ge- 
nerally known,  is,  that  the  ftarch  of  them,  quite  frefli,  and 
waflied  only  once,  may  be  eznployed  to  make  fize,  which, 
mixed  with  chalk,  and  diluted  in  a  little  water,  forms  a  very 
beautiful  and  good  white  for  ceilings.  This  fizc  has  no 
fmell ;  while  animal  fize,  which  putrefies  fo  readily,  always 
exhales  a  very  difagreeablc  odour.  That  of  potatoes,  as  it 
is  very  little  fubjeiSt  to  putrcfa-Vion,  appears  from  experience 
to  be  more  durable  in  tenacity  and  whitencfs ;  and  for  white- 
wafliing  (hould  be  preferred  to  animal  fizc,  the  decompofi- 
tion  of  which  is  always  acconipanlcd  with  unhealthful  ex- 
halations. 

DEATHS. 

On  the  29th  of  April,  at  Leyden,  David  Van  Royen,  Pro- 
fefibr  of  Botany  in  that  Univerfity,  in  the  70th  year  of  his 
age. 

On  the  7th  of  this  month,  at  his  houfe  in  Newman-flreet, 
John  Bacon,  El'q.  R.  A.  the  well-known  fculptor.  He  was 
a  native  of  Southwark,  and,  when  a  child,  di(lingnilh:;d  him- 
fclf  by  moulding  figures  in  clay,  and  very  early  in  life  cb- 
Uined  prizes  from  the  Academy. 

On  Thurfday  the  22d  inftant,  in  the  49th  year  of  his  ao-c, 
Mr.  Benjamin  Thomas  Pouncy,  engraver;  an  artift  of  the 
firft  eminence  in  his  profeflion.  He  was  the  brother-in- 
law  and  moil  diftinguifhed  of  the  difciples  of  Woollctt,  with 
v;hofe  vigour  and  richnefs  of  Ityle  he  has  with  peculiar  fe- 
licity uuited  tUe  freodom  aad  iii«plicity  of  Vivares;  *'  and, 
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with  a  maker's  hand  and  poet's  fire,"  has  fccured  to  himfelf 
the  praiie  of  originality,  by  blending  both  with  his  own  view 
of  Nature.  To  enumerate  his  engravings,  and  comment  on 
them  in  ihe  detail,  would  be  more  than  the  prefent  difpofal 
of  the  writer's  time  will  permit;  yet  the  mention  of  a  few 
of  their  leading  traits  is  at  leaft  due  to  the  merits  and  the 
memory  of  fo  excellent  an  artift.  Freedom,  boldnefs,  and 
an  happy  imitation  of  the  wild  forms  of  inartificial  Nature 
are  among  their  diftinsruifliino;  features.  The  drawino;  of  his 
trees  in  particular ;  his  difcrimination  of  their  feveral  cha- 
rafters ;  his  thorough  knowledge  of  their  various  modes  of 
growth,  combined  v.'iih  a  mode  of  expreffion  arifing  fpon- 
taneoufly  out  of  his  fubjc61:,  have  perhaps  never  been  ex- 
celled. Among  the  rude  and  artlefs  landfcapes  of  the 
South-fea  iflands,  or  the  wild  and  luxuriant  forms  of  lake 
and  foreft  feenery,  his  etching-tool  and  his  fancy  would  revel 
delighted,  and  communicate  to  every  cultivated  eye  1  corre- 
fponding  pleafure.  With  fuch  claims  to  fuperior  art,  men 
of  difcernment  will  lament  that  it  was  the  lot  of  Pouricy  to 
be  obliged  to  trammel  his  talents,  and  employ  a  confiderable 
portion  of  his  time  in  engvay'mg  fac-Jl miles  from  the  pages 
of  Doomfday-book ;  in  tracing  the  Spanifli  lines  before  Gi- 
braltar; and  on  other  fubjeds  that  required  merely  care, 
and  the  exercife  of  a  certain  regular  mathematical  ability  he 
did  not  naturally  poffefs.  On  the  whole,  it  may  be  faid  of 
his  works,  which  are  chiefly  after  Farington,  Hearne,  Smith, 
and  Wilfon,  that  they  will  continue  to  be  admired  wherever 
Witlmate  art  and  true  taile  are  not  obfcurcd  by  the  falfe 
glitter  fo  much  the  fofliion  of  the  day;  and  that,  in  private 
life,  the  hofpitality  of  his  manners,  the  compafs  of  his  know- 
ledge, the  liberality  of  his  fentiments,  and  the  goodnefs  of 
his  heart,  will  long  be  remembered  with  regret  by  thofe 
who  had  the  happincfs  of  being  intimately  known  to  him. 
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I.  On  the  gradual  Changes  In  Temperature  and  Soil  which 
take  place  in  different  Climates^   with  an  Enquiry  into  the 
■    'CauJ'e  of  tbofe  Changes^     By  the  Abbe  Mann  *. 


V. 


ARIOUS  authors,  both  ancient  and  itiodem,  have 
written  on  the  fubject  of  this  Diflertation,  but  merely  in  a 
curfory  manner  j  one  only.  Dr.  Hugh  Williamfon,  an  Ame- 
rican phyfician,  has  made  it  an  object  of  particular  atten- 
tion ;  but  what  he  has  faid  relates  only  to  North  America, 
and  is  comprehended  in  a  ver\'  fhort  paper  publilhed  in  the 
Philofophical  TranfadionS  of  Philadelphia  for  1777.  It  has 
long  appeared  to  me  interefting  enough  to  require  farther 
and  more  accurate  examination ;  but  before  I  enter  into  any 
refearch  rcfpe^ling  the  caufes  of  thofe  changes  of  tempera- 
ture and  foil,  obferved  in  different  countries  during  a  long 
feries  of  ages,  it  feems  to  be  neceffary  firft  to  prove,  by  au- 
thentic teftimony,  that  thefe  changes  have  aftually  taken 
place.  This  Diflertation  divides  itfelf  naturally  into  two 
parts.     In  the  firft  I  fhall  colledl  all  the  information  of  an- 

*  From  tke  Tranfa£lhns  of  the  £USioral  Academy  of  Sciences  at  Man- 
y:m.  Vol.  VI. 
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cient  authors  I  have  been  able  to  find  on  the  ftate  of  the 
temperature  and  foil  in  their  time  in  Gaul,  Germany,  Pan- 
11' ::rn,  Thrace,  AicEfia,  i  acia,  and  the  European  part  of 
Scvihia.  As  moft  of  thefe  writers,  however,  when  they 
fp^ak  of  the  cUmate  of  thofe  covmtries,  exprefs  themfelves 
more  or  lels  in  an  almoft  unmteriigible  manner,  and  nearly 
in  the  fame  words,  it  would  be  fuperfluous  to  quote,  at  full 
length,  aU  the  paflages  I  have  collected  on  the  fubje£t.  I 
fliall  therefore  content  myfelf  with  giving,  in  regular  order, 
the  fubflance  of  all  the  circumflances  they  have  communi- 
cated to  us  in  regard  to  the  climate  of  the  above  countries ; 
and  in  the  fecond  part  I  (hall  briefly  enquire  into  the  phylical 
caufes  which,  in  the  courfe  of  feveral  centuries,  may  have 
gradually  contributed  to  produce  thefe  changes. 

I.  Proofs  of  the  Change  of  Temperature  and  Soil  in  the 

Climates  of  Europe. 

We  are  told  by  Herodotus,  more  than  onee,  that  in  the 
European  part  of  Scythia,  on  the  Palus  Meotis,  the  winter 
continued  eight  months  every  year  with  almoft  infupport- 
able  feverity;  and  that  the  countries  farther  towards  the 
nortli  were  on  that  account  uninhabitable :  he  adds,  that 
the  other  four  months,  ca.l1&  the  fummer,  were  alfo  exceed- 
inglv  cold.  Now  this  country  hes  between  the  44th  and 
50th  degree  of  north  latitude,  and  we  know  at  prefent  that 
notliing  of  the  like  kiiKl  has  taken  place  there  for  a  long 
time.  Caifar,, Virgil,  Diodorus  Siculus,  Ovid,  Strabo,  Pom- 
ponius  Mela,  Seneca,  Petronius,  Pliny  the  naturaliil,  Sta- 
tius,  Hcrodian,  and  Juftiii,  all  fpeak  in  the  fame  manner  of 
tlie  infupportable  cold  of  the  winter  in  different  parts  lying 
in  the  fame  latitude  of  from  44  to  50  degrees  between  Gaul 
and  the  Eiixine  Sea.  They  quote  fo  numy  and  fo  evident 
efl'efts  of  this  winter  (;old,  that  it  is  not  poflihle  to  afcribe 
their  defcriptior.s  tc  the  manner  of  life  they  were  acculiomed. 
to  in  the  v.arnv.-r  diilrids  of  Italy,  Greece,  or  Afia. 

The  defcripti-0.13  which  they  unanimoufly  give,  would  at 
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prcfent  full  thofe  countries  which  lie  between  ^6  degrees  of 
latitude  and  the  polar  circle ;  and  in  foine  rel'pc^ls  they 
fecm  to  exceed  the  cold  of  the  winter  in  Sweden  and  Nor- 
way. In  order  to  fee  realifed  at  prefent  the  defcriptions 
which  the  ancients  have  given  of  the  climate  of  the  middle 
part  of  Europe  in  their  time,  it  would  be  neceflary  to  vifit 
Lapland,  Siberia,  and  thofe  regions  of  America  lying  to  the 
north  of  Hudfon's  Bay,  where  the  ftate  of  the  climate  is  the 
fame  as  that  2000  years  ago  on  the  banks  of  the  Rhine  and 
the  Danube,  the  Palus  Meotis,  the  Dnieper,  and  the  Don. 

The  firft  cflecl,  uniformly  mentioned  by  the  ancients,  of 
the  extraordinary  cold  of  the  winter  in  that  wliole  part  of 
Europe  between  the  44th  and  50th  degree  of  latitude  is, 
that  all  the  feas,  lakes  and  rivers  contained  in  thofe  dif- 
XxxQi^  were  continually  frozen  in  winter,  fo  that  armies  of 
barbarians,  Scythians  and  Sarmatians,  in  order  that  thev 
might  plunder  the  more  fouthern  countries,  pafTed  with  their 
horfes,  waggons  and  baggage  over  the  ice,  which  they  be- 
ftrewed  with  draw  to  prevent  their  Aiding.  This  is  ex- 
prefsly  aflerted  by  Herodotus,  V^irgil,  Ovid,  and  Strabo,  of 
the  European  part  of  Scythia,  Dacia,  and  Thrace,  all  coun- 
tries which  lay  in  a  northern  and  wellern  dire«Stion  from  the 
Palus  Meotis  and  the  Euxine  Sea.  The  fame  thing  is  af- 
ferted  by  Diodorus  Siculus,  Seneca,  Pliny  the  younger, 
Floms,  Herodian,  Ammianus  Marcellinus,  Fernandes  the 
Goth;  and  Xiphilinus  the  abridger  of  Dio  Caflius,  in  regard 
to  the  rivers  and  lakes  of  Pannonia,  Germany,  and  Gaul. 
They  mark  the  times  when  thefe  armies  palled  the  ice,  and 
the  wars  which  they  then  carried  on ;  fo  that  no  doubt  can 
be  entertained  in  regard  to  teflimony  fo  unanimous  and  au- 
thentic. Herodotus  fays,  that  the  Scythians  in  this  manner 
over-ran,  during  winter,  all  the  neighbouring  coimtries  as 
far  as  India  ;  and  we  are  told  by  Strabo,  that  Neoptolemus, 
the  general  of  ]Mithri,dates,  beat  the  barbarians  in  winter 
wath  an  army  of  cavalry,  at  a  place  which  in  fummer  had 
been  the  fcene  of  a  naval  battle.     In  the  Treanfe  on  Rivers^ 
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afcrlbed  to  Plutarch,  it  is  faid,  the  Thermodon,  a  Scythian 
river,  froze  even  in  fummer ;  a  circumftance  which  never 
happens  at  prefent  in  regard  to  the  rivers  of  Siberia,  Lap- 
land, and  Greenland.  Ovid  tells  us,  that  he  himfelf  palfed 
over  the  Pontus  Euxinus  on  the  ice.  People,  adds  he,  wilt 
icarcely  believe  me : 

~ '— Sed  Cum  fmt  praemia  falfi 

Nulla,  ratam  tcftis  debet  habere  fidem. 

Plutarch  fays,  that  the  prefllire  of  this  enormous  mafs  of 
ice  againft  the  fides  of  fliips  frozen  into  it,  cruflied  them  to 
pieces  j  and  he  mentions  the  inftance  of  a  Roman  (hip 
which  had  experienced  that  fate  in  the  Danube.  Strabo 
and  Virgil  fpeak  of  brafs  veflels  burfting  by  the  expanfive 
force  of  the  ice ;  and  we  are  aflured  by  Virgil  and  Ovid,  that 
the  people  in  Thrace  and  on  the  Danube  cut  the  wine  with 
axes,  and  diftributed  it  in  folid  portions.  They  add,  like- 
wife,  that  men's  hair  and  beards  were  often  covered  with  ice. 
Stiriaque  impexis  indurcnt  horrida  barbis.  ViBGiL* 

Saepe  fonant  moti  glacie  pendente  capilli, 

Et  nitet  indufto  Candida  barba  gelu.  OviD. 

If  we  compare  this  defcription  with  the  prefent  ftate  of 
France,  Germany,  Hungary,  Romania,  Tranfylvania,  Wal- 
lachia,  Moldavia,  Bulgaria,  Lefler  Tartary,  Podolia,  and  the 
Ukraine,  it  will  be  found  that  the  prefent  temperature  of 
thefe  countries  has  no  refemblance  to  what  it  was  two 
thoufand  years  ago  :  the  effe6ls  produced  there  every  winter 
fcarcelv  take  place  now  once  in  a  centur)',  and  when  they 
occur  they  are  confidered  as  extraordinary'  phenomena. 

From  ice  I  Ihall  proceed  to  fnow.  Herodotus,  Pompo- 
nius  Mela,  and  Pliny  the  elder,  fpeak  of  the  European  part 
of  Scythia  as  if  its  atmofphere  was  continually  filled  with 
fnow^  and  fogs,  which  prevented  the  view  of  the  neareft  ob- 
je£ls,  and  obfcurcd  the  light  of  the  day.  We  are  told  by 
Herodotus,  that  this  immenfe  load  of  fnow,  when  it  fell» 
made  the  air  appear  as  if  filled  with  feathers  j  and  that,  for 
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t!iis  reafon,  the  country  was  called  Pterophoros.  Diodorus 
Siculiis  fpeaks  of  Celto-Scythia  as  covered  with  fnow  in  the 
winter  time;  and  the  fame  thing  is  aflerted  by  Florus  and 
*Petronius.  Virgil,  fpcaking  of  Thrace  and  the  countries  on 
both  fides  of  the  Danube,  fays,  that  a  continual  winter  pre- 
vailed in  them ;  and  that  the  fnow  lay  upon  the  ground 
fometimes  to  the  depth  of  feven  ells. 

Sic  jacet  aggeribus  niveis  informis,  et  alto 
Terra  gelu  late,  feptemque  affurgit  in  ulnas. 
Semper  hyetns,  Temper  fpirantes  fiigora  cauri. 

The  pi6lure  which  Ovid  gives  of  the  fnow  at  Tomi  (In 
the  lat.  of  44!)  is  no  lefs  horrid,  as  he  tells  us  that  it  con- 
tinued two  years  without  being  melted  by  the  fun  or  rain  : 

Nix  jacet  et  jaftam  ncc  fol  pluviaeve  refolvunt ; 
Et  folet  in  multis  bima  manere  locis. 

In  regard  to  other  meteorological  phenomena  in  the  Eu- 
ropean part  of  Scythia  and  Celto-Scythia  in  the  time  of 
Herodotus  and  the  following  century,  this  hiftorian  fays, 
that  it  feldom  rained  in  the  winter,  becaufe  at  that  period  it 
fcldom  ceafed  to  fnow ;  and  that,  on  the  other  hand^  when 
the  weather  in  fummer  was  dry-  and  fair  in  Greece  and  Lefler 
Afia,  it  never  ceafed  to  rain  in  the  country  of  the  Celto-Scy- 
thians:  that  during  this  feafon  the  heavens  were  always  over- 
caft  with  clouds,  and  that  thunder,  even  in  fummer,  was  very 
uncommon  ;  that  when  it  happened  in  winter,  it  was  con- 
fidered  as  a  wonder,  and  that,  in  thofe  feafons  when  it  took 
place,  earthquakes  were  obferved  alfo.  This  laft  circum- 
{lance  is  indeed  worthy  of  attention,  as  it  ferves  to  confirm 
my  conje6lures  refpefting  the  theory  of  the  earth. 

Diodorus  Siculus,  Tacitus,  and  Ovid,  \vhen  they  fpeak  of 
Gaul,  Germany,  and  Thrace,  take  notice  of  the  prodigious 
force  of  the  wind  which  prevailed  in  thefe  countries  in  their 
time  and  during  the  preceding  centuries.  Thefe  winds  raifed 
even  ftones  and  men  from  tlie  earth ;  carried  away  the  roofs 
of  houfe? ;  tore  up  trees  by  the  root?,  and  overturned  turrets 
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and  houfes.  Such  efFefts  of  the  wind  are  indeed  obfen-ed 
at  preient,  particular!)'  in  the  countries  on  the  Northern  Sea 
and  the  Bay  of  Bifcay,  but  feldom  in  thofe  parts  of  the  Con- 
tinent fpoken  of  by  the  ancients. 

Varro,  Diodorus  Siculus,  Ovid,  Pomponiws  Mela,  Seneca, 
Petronius,  Pliny  the  elder,  Tacitus,  Appian,  Dio  Caflius, 
and  Herodian,  all  agree  in  faying  that  the  feverity  of  the 
climate  and  weather  which  in  their  time  prevailed  in  Gaul, 
Germany,  Pannonia,  Thrace,  Moefia,  and  Dacia,  would 
hardly  admit  either  vines,  olives,  or  any  kind  of  fruit-trees; 
and  that,  in  cultivating  them,  it  was  neceflary  to  cover  them 
with  dung  or  with  earth  to  preferve  them  throughout- the 
winter.  Tacitus,  however,  adds,  that  thefe  countries  pro- 
duced, in  abundance,  various  kinds  of  grain,  where  the  peo- 
ple gave  themfelves  the  trouble  to  improve  and  manure  their 
fields  by  means  of  marl  or  chalk,  which  dellroyed  the  cold 
and  the  moifture.  This  circumftance  is  exprefsly  remarked 
by  Varro :  Agros  Jlercorarent  Candida  fojjitia  creta.  He  af- 
terwards adds,  that  in  thefe  countries  there  was  neither  rock 
fait  nor  fea  fait :  the  preparation  of  the  latter  required  a 
ftronger  heat  than  exifted  in  thofe  climates  *.  The  inha- 
bitants fupplied  the  want  of  fait  by  faline  afhes  from  certain 
kinds  of  wood  burnt  for  that  purpofe,  and  which  were 
drenched  with  fait  water.  Pliny  and  Tacitus  give  the  fame 
account. 

It  is  obfervcd  by  Herodotus,  Strabo,  and  Tacitus,  that 
the  oxen  in  the  European  part  of  Scythia  and  the  country 
of  the  Celto-Scythians  had  no  horns,  or  horns  exceedingly 
fmall ;  which  they  afcribed  to  the  feverity  of  the  cold  and 
the  climate.     Herodotus  confirms  this  idea  in  a  nejrative 

^  This,  indeed,  proves  nothing  in  regard  to  the  climate  ;  but  i:  iTiews 
the  want  of  knowledge  and  indcftry.  The  pafTage  in  Varro  De  Re  Ruf- 
tica,  i.  7.  is  as  follows:  Ubi  falem  nee  fojfitium  nee  mayitimum  haberent ; 
fed  ex  quibiifdam  lignis  c:obonibu5  Jalf.i  pro  eo  uterentitr.  It  is  probable 
that  they  boiled  their  fait,  as  was  done  in  fornner  times  in  fomc  parts  of 
Europe  ;  that  is,  poured  the  faline  liquor  over  glowing  pieces  of  wood, 
and  collcdlcd  the  fak  which  adhered  to  the  charcoal.     G. 
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manner  by  the  teftimony  of  Homer,  who  f ivs  in  th.e  Ody'Jey, 
that  in  Lybia  the  lambs  had  horns  from  ihclr  birth,  owing 
to  the  great  lieat,  Strabo,  as  a  proof  of  the  great  cold  which 
prevailed  in  the  country  now  called  the  Ukraine,  obferves 
that  it  produced  n  .  aif  s;  animals,  fays  he,  which  cannot 
endure  the  cold :  and  he  adds,  that  the  horfjs  there  were 
extremely  fmall.  But  nothing,  indeed,  is  more  adoniftiing 
than  the  teftimony  of  Paufanias,  who  lavs  cxpre'sly,  that  in 
Thrace  there  were  in  his  time  bears  and  wild  fwine  of  a 
white  colour.  Such  animals  at  prefent  are  found  only  in 
the  remolcn:  parts  of  the  north,  on  the  other  fide  of  the 
polar  circle.  We  arc  told  by  Virgil,  Ovid,  and  Pomponius 
Mela,  that  the  inhabitants  of  the  European  part  of  Sc\*Jnia 
and  Thrace  lived,  during  the  whole  winter,  under  ih.-  e.;rth 
(as  the  Laplanders  do  at  prefent) ;  that  they  burnt  large 
logs  of  wood  to  keep  themfelves  warm;  thvT.t  they  nc'>er 
went  abroad  without  being  wrapped  up  in  fkin?;  and  that 
they  left  no  pnrt  of  the  body  uncovered  but  tiie  mouth  and 
eyes.  'Pomponius  Alela  fays,  Sj^icus  ant  fuffilja  hal'itayit, 
tolum  braccati  corpus.,  ct  ntji  qua  'vident  ctiam  ora  vejUti. 
•  I  think  it  of  importance  to  point  out  here  the  boundaries 
of  thofe  couniries  towards  the  north,  which  the  ancients 
confidered  as  defolate  and  uninhabitable  on  account  of  the 
great  intcnfity  of  the  cold.  Herodotus  fay«,  that  beyond  the 
Melanchlini,  a  Sarmatian  people,  fo  called  irom  thc;r  black 
hair,  there  were  onlv  lake>,  nioraffcs,  and  uninhabitable 
diftrifts  as  far  as  was  then  known;  and  we  (earn  from  Ovid 
that  on  the  other  fide  of  the  Cimmerian  Bofphorus,  the  Ta- 
nais,  and  the  Scythian  moralles,  a  cold  prevailed  which 
rendered  the  country  uninhabitable. 

Boip  orus  ci  Ti.uiis  fuj)erhr.r  Scythieque  paludes; 
iltciius  nihil  tfi.  mil  non  hab  tabile  f  gus. 

This  is  exprefsiy  confirmed  by  geographers  and  hiftorians. 
Strabo  repeats,  feveral  times,  that  all  the  lands  to^vards  the 
north  of  the  tribes  who  lived  011  tiiC  banks  of  ihc  Tanais 
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and  the  Boryfthenes  were  uninhabitable  on  account  of  the 
feverity  of  the  cold  which  prevailed  in  them.  But  all  that 
has  been  traced  out  of  the  banks,  and  even  the  origin  of 
this  river,  does  not  lie  beyond  the  55th  degree  of  latitude ; 
confequently  is  on  the  fame  parallel  with  the  northern  part 
of  England  and  Germany,  the  middle  of  Lithuania,  and  the 
middle  of  Ruflia.  Between  thefc  two  rivers  Strabo  places 
alfo  the  Rhoxolani,  who  in  general  are  confidered  as  the 
anceftors  of  the  Ruffians ;  and  he  adds,  that  all  the  diftri6ls 
farther  north  were  uninhabitable  on  account  of  the  cold. 
In  another  place  he  fays,  that  all  the  northern  part  of  Bri- 
tain was  very  thinly  peopled  on  account  of  the  cold,  and 
that  he  believed  all  the  countries  lying  beyond  it  to  be  un- 
inhabited. Now  no  part  of  Great  Britain  extends  beyond 
the  60th  degree  of  north  latitude ;  eonfequently  that  parallel 
includes  all  Norway,  almoft  the  whole  of  Sweden,  and  the 
half  of  Ruffia.  Thefe  countries,  therefore,  in  the  time  of  Stra-^ 
feo,  that  is,  about  the  period  of  Auguftus,  were  confidered  as 
uninhabited.  The  ancients,  in  general,  fpeak  of  all  the  lands 
which  lay  beyond  the  55th  degree  of  north  latitude  as  filled 
with  lakes,  moraffes,  ice,  fnov^',  and  fogs,  almoft  like  thofe 
countries  to  the  north  of  Hudfon's  Bay. 

Thefe,  in  my  opinion,  are  fufficient  and  unqueflionable 
proofs  of  the  exceffive  feverity  which  prevailed  2000  years 
»go  in  the  climate  of  thofe  countries  of  Europe  lying  between 
the  latitude  of  44°  and  50^  north  latitude,  aud  fully  cftablifli 
the  difference  between  the  ftate  of  their  temperature  in  thofe 
periods  and  what  it  is  at  prefent.  The  more  northern  lands, 
which  the  ancients,  on  account  of  their  unfupportable  cold, 
confidered  as  uninhabitable ;  Iceland,  Norway,  Lapland, 
and  the  northern  part  of  RufTia  and  Siberia,  are  habitable, 
and  inhabited  at  prefent,  as  is  well  known,  though  exceed- 
ingly cold.  The  ancients  alfo  fpeak  of  effe^ls  produced  by 
the  cold  of  winter  in  Italy,  Greece,  LefTer  Afia,  &c.  wliicli 
at  prefent  are  certainly  unknown.  The  foil  of  the  latter 
fcoiuitries,  as  well  a£  that  of  the  ancient  AfTyria,  Chaldea, 

Faicftinc, 
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Paleftine,  the  Roman  part  of  Africa,  and  Spain,  is  at  prefcnt 
remarkably  ftony,  and  burnt  up  with  heat.  We,  however, 
know,  that  Spain  in  particular,  about  1800  years  ago,  wa* 
exceedingly  rich  and  fruitful,  and  abounded  with  all  forts  of 
provifions,  which  are  no  longer  to  be  found  in  it  *.  It  ap- 
pears to  me  xmneceflary  to  produce  more  proofs,  as  the 
change  of  the  foil  and  fertility  in  all  the  countries  borderiner 
on  the  Mediterranean  Sea,  and  which  formed  the  richell 
and  mofl  beautiful  part  of  the  Roman  empire,  is  admitted  as 
a  certain  fatl  by  all  thofe  who  have  fpokcn  of  their  former 
and  prefent  ftate. 

It  is  therefore  beyond  a  doubt,  that  the  foil  and  tempera* 
ture  of  all  the  lands  from  Spain  to  India,  and  from  the 
ridge  of  Mount  Atlas  to  Lapland  and  the  remote  parts  of 
the  north,  have  in  the  courfe  of  ages,  fince  the  period  of  the 
cldeft  hiftorical  monuments  flill  extant  to  the  prefcnt  time, 
been  gradually  fubjected  to  a  complete  change,  from  the 
iitmoft  degree  of  moifture  and  cold,  to  a  great  degree  of  dry* 
nefs  and  warmth.  An  efFe6i  fo  continued  and  uniform  muft 
have  fomc  caufe,  which  is  equally  fo  itfelf. 

Dr.  Williamfon  allerts,  that  the  climate  of  America  i$ 
becoming  continually  milder;  and  he  confirms  it  by  a  num- 
ber of  fads.  This  efFcft  is  directly  contrary  to  the  hypo- 
thelis  of  a  celebrated  naturalift  refpeding  the  theory  of  the 
earth  and  the  planets,  who  alTerts,  that  they  have  been  con- 
tinually lofing  warmth  fince  they  were  firll  in  a  ftate  of  fu- 
fion,  and  are  becoming  always  colder ;  fo  that  they  will  at 
length  be  incapable  of  keeping  alive  any  animal  or  vege- 
table produ6tion  f.  All  hiftorical  and  phyfical  monmnents, 
however,  prove  the  contrary. 

*  The  diftrifts  in  the  neighbourhood  of  Toledo  are  deftiturc  of  trees, 
on  tvhich  account  the  heat  in  fummer  is  unfupportable,  and  wood  in  win, 
ter  exceedingly  dear.    Wlien  Martial  wrote  the  following  liues,  tl>e  coun- 
try muft  certainly  hdve  been  in  a  veiy  different  ftate  : 
^(las  Icrenu^-  aureo  fruntres  Ta<^o 
Obfcurus  umbris  arborum. 
t  This  was  tht  opinion  of  Bufi'^c.    Ii1.11. 

It 
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It  is  not  merely  in  modern  times,  and  fince  tiie  improve- 
ment of  natural  philofophy,  that  this  change  of  temperature 
and  foil  has  been  remarked.  A  great  number  of  places,  well 
known  and  defcribed  by  the  ancients,  in  Palelline,  Syria, 
LefTer  Afia,  Greece,  Italy,  Spain,  and  Barbary,  exhibit  proofs 
of  the  changes  which  have  taken  place  in  the  foil  and  tempe- 
rature in  the  courfe  of  time.  Every  one  knows  their  prefent 
dry  and  barren  (late,  which  feems  to  be  pad  remedy.  It  is  fo 
contrary  to  that  in  which  they  were  formerly,  according  to 
all  the  defcriptions  of  them  left  us  by  Greek  and  Roman 
authors,  that  it  is  impoflible  for  us  to  afcribe  this  difl'erence 
merely  to  the  inclination  of  the  ancients  for  exaggeration  * : 
the  clear  and  precife  fa6ls,  which  various  celebrated  authors 
have  mentioned  refpe6ling  them,  will  not  allow  of  fo  abfurd 
a  fuppofition.  Ovid  fays  that,  in  his  time.  Lower  Moefia, 
to  which  he  was  baniflied,  produced  neither  vines  nor  fruit- 
trees. 

Nam  procul  Ti  Getico  littore  vitis, 

Kam  procul  a  Geticis  finibus  arbor  abeft. 

Strabo,  who  was  a  few  years  later  than  Ovid,  fpeaking  of 
vine  plants  in  the  Thracian  Bofphorus,  fays,  that  in  winter 
it  was  necefl'ary  to  bury  them  under  the  earth  in  order  to 
preferve  them.  Not  long  after,  it  was  obferved  by  Pompo- 
nius  Mela  and  Pliny  the  elder,  in  fpeaking  of  Thrace,  that 
there  were  fcarcelv  any  fruit-trees  in  that  coun'.rv,  and  that 
in  winter  it  was  neceflaiy  to  cover  them  with  dung.  Mela 
adds,  that  the  vines  often  grew  there,  but  that  the  grapes 
never  ripened  f.  Columella  is  the  firft  author  who  fpeaks 
.of  vines  in  Gaul ;  and  he  fays  that  the  Sabincs  and  the  Ro- 
mans in  the  preceding  century  had  procured,  am^dft  the  de- 
vaftation  of  war,  more  abundant  crops  than  had  been  pro- 
cured in  his  time  during  a  ftate  of  perfeft  peace.     But  no- 

*    Votaire  pays  this  compliment  to  the  authors  of  the  Bible  in  regard 
to  Paleftinc. 

+  Vicem  frequcntius  toltrat,  fed  nee  ejus  quidem  fru(ftus  maturat  ac 
mitigat. 

thlnjr 
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thing  in  this  refpeft  is  more  ftriking  than  what  is  obfervcd 
by  CoKiniella  in  regard  to  the  changes  of  climate.  "  I  find,** 
fays  he,  "  that  it  is  the  opinion  of  many  refpcdlable  authors 
that  the  quality  and  (late  of  the  aimofphere  become  changed 
in  the  courfe  of  a  long  feries  of  ages :  for  Saferna,  in  that 
■work  which  he  has  left  on  agriculture,  infers  that  the  ftate 
of  the  atmofphere  is  changed,  becaufc  certain  diftridls,  which 
formerly  were  incapable  of  producing  vines  or  olives  on  ac- 
count of  the  continual  feverity  of  the  winter,  now  yield  abun- 
dant vintages  and  plenty  of  oil  by  the  climate  having  be- 
come milder  and  warmer*/'  But  it  is  now  time  that  f 
fhould  proceed  to  an  inquiry  into  the  caufes  that  produce 
thefe  changes,  the  effecls  of  which  I  flatter  myfelf  I  fhall  be 
able  to  prove. 

[To  be  concluded  in  next  Number.] 


II.  Ohferi<ations  on  the  Vihraimi  Xodes  of  Mujical  Strings, 
Bj  J.  G.  VoiGT  of  Halle  \. 


E 


«XPER.  I.   Divide  AB,  the  firing  of  a  monochord,  into 

any  number  of  equal  parts,   for  example  four,  by  the  points 

CDE,  and  place  a  moveable  bridge  at  E;  put  on  the  points 

C,  D   of  the  firing,    and    any  others  at 

pleafure,  lioht  bodies,  fuch  as  fmall  bits 

CDE  'o  '  ^ 

.        Tj  of  paper,   and  draw  a  violin  bow,   rubbed 

with  rofin,  over  the  partEA;   you  will 

hear  the  tone  corrcfponding  to  the  part 

EA,  which  is  to  the  tone  of  the  whole  firing  AB  as  4:  i ; 

and  all  the  bits  of  paper,   except  thofe  lying  on  the  points 

•  Multos  enim  meinorabilts  auftores  compcri  perfuafum  habere,  longo 

aevi  fitu  qualitatem  ccili  ftatumque  mutari .     Nam  (Saferna^ 

CO  libro  quern  dc  agricukura  fcriptum  reluiuit,  mutatum  cocli  ftatum  fic 
colligit,  quod,  quae  rcgiones  antea  propter  hicmis  afTiduam  violentiam  nu!- 
1am  ftirpem  vitis  aut  oleae  depofitam  cudodire  potucrint,  nunc  mitiwp.ta 
jam  et  intepefcente  priftino  frigore  largiffimis  olivitatibus,  libcrique  vitide- 
miis  exuberent.     De  Re  Rujlica,  Lib.  i.  cap.  i. 

t  From  Grcn's  Journal  der  Fhfiky  Vol,  IL  part  3, 

7  •  C  and 
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C  and  D,  will,  by  the  vibration  of  the  ftring,  be  thrown  from 
it.  The  points  C  and  D  are  called  vibration  nodes.  In  this, 
and  all  the  other  experiments  of  this  kind,  the  point  wher6 
the  bridge  ftands  is  alfo  a  vibration  node. 

II.  Divide  the  ftring  AB  into  a  number  of  equal  parts  at 
pleafure,  for  example  five ;  cutoff,  by  removing  the  bridge 
to  E,  two  of  thefe  parts  (this  number  2  and  the  other  5 
jnuft  have  i  for  a  common  divifor)  j   place  upon  the  points 

of  divifion  C,  D,  F,  and  any  others  of 
*  the  ftring  taken  at  pleafure,  light  bo- 

.  -p    dies,  fuch  as  bits  of  paper;   draw  the 

violin  bow  over  the  part  EA,  and  all 
the  bits  of  paper  except  thofe  on  C 

and  D   will  then  be  thrown  off,    and  you  will  hear  a  tone 

which  is  to  the  tone  of  the  whole  ftring  as  5  :  2,  and  which 

correfponds  to  the  tone  of  the  part  EA. 

III.  Divide  a  ftring  AB  into  any  nvmiber  of  equal  parts, 
for  example  fix,  by  the  points  C,  D,  E,  F,  G ;  cut  off  as  be» 
fore,  by  removing  the  bridge  to  F,  two  parts  (this  number  3, 
and  6  the  number  of  the  parts  of  the  whole  ftring,  muft  have 
ji  greater  common  divifor  than  i) ;  place  upon  the  other  four 

points  of  divifion  C,D,E, G,  an^ 
on  any  others  of  the  ftring  taken  at 

A g   pleafure,  light  bodies,  fuch  as  bits 

of  paper  j  and  all  thcfe,  except  that 

at  D,  will  be  thrown  down  by  rub-. 

bing  the  bow  againft  FB,  the  part  cut  off  by  the  bridge ;  you 

will  alfo  hear  a  tone  correfponding  to  the  part  FB,  which J$ 

to  the  tone  of  the  whole  ftring  as  6  :  3  or  3  :  i , 

IV.  If  you  place  upon  the  ftring,  without  cutting  off  any 
part  of  it  by  the  bridge,  different  bits  of  paper  in  points 
taken  at  pleafure,  and  rub  with  the  bow  fo  as  to  make  the 
whole  ftring  found,  all  the  bits  of  paper  will  be  thrown  from 
it.  This  experiment  will  give  the  fame  refult  when  you  cut 
off  in  the  middle  the  part  of  the  ftring  which  a6lually  founds  j 
for  example,  you  may  vary  the  fccond  experiment  thus  ; — 

6  V.  Divide 
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V.  Divide  the  firing  AB  by  the  points  C^D,  E,  F^  into 

five  equal  parts ;  eut  off,  by  means  of  two  moveable  bridge?, 

the  part  DE',  place  upon  C  and  F,  and  other  points  of  the 

(Iring  AB,  fmall  bits  of  paper  :  rub  the 

C  D  E   F  ^'^^^^'  -igainft  ED  ;   all  the  bits  of  paper 

A. — . — . — . — . — .B   will  be  thrown  off  except  thofc  in  C 

and  F,  and  you  will  hear  the  tone  cor- 

tefponding  to  DE,  which  is  to  the  tone  of  the  whole  firing 

«s  5  :  I . 

From  thefe  few  experhnents,  the  following  laws  rcfpe<Sling 
vibration  nodes  may  be  deduced  : — 

1.  The  part  of  the  firing  apparently  at  refl  is  not  perfe(9Jy 
fo,  but  only  its  vibration  nodes. 

2.  The  original  vibrating  part  of  the  ftring,  which  is 
brought  into  immediate  vibration  by  rubbing  with  the  violin 
bow,  has  no  vibration  nodes ;  and  therefore  no  firing  on  the 
violin,  violoncello,  harp,  or  harpfichord,  can  have  any.  Alt 
the  vibration  nodes  on  thefe  initruments  lie  behind  the 
bridge. 

3.  For  vibration  nodes  to  be  poffible,  a  part  of  the  firing 
niufl  be  apparently  at  reft ;  confcquently,  the  number  which 
€\'prcffes  the  height  of  the  tone  emitted,  as  compared  with 
the  tone  of  the  wliole  ftring  —  i,  muft  be  greater  tUan  oae_, 
and  muft  therefore  be  expreffed  by  an  improper  fra6lion. 

4.  In  order  to  determiue  the  number  of  the  vibration 

nodes  of  a  firing  for  the  tone  -7-,  where,  as  before  {hewn,  c 
muft  be  greater  than  ^,  we  need  only  reduce  the  fraftion 
—7-,  which  expreffes  the  proportional  height  of  the  tone,  to 

its  loweft  terms  -^,  and  fubtrail  the  fmaller  number  a  from 

the  greater  />:  the  difference  p  —  q  will  be  the  number  of  the 
vibration  nodes.  This  law  follows  very  naturally  from  the 
preceding  experiments. 

When  the.^eight  of  th^  torAe  to  be  prodviced  i^  to  the  tone 

of 
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n         h 

of  the  whole  firing  as  -— ,  —  parts  of  the  {Iring  mud  be 

rubbed  with  the  bow  in  order  to  produce  that  tone,  that  is, 
the  firing  is  divided  into  a  parts,  and  b  parts  mufl  be  cut  off 
and  rubbed  with  the  bowj  therefore  a  —  h  are  parts  of  the 

r 

firing,  or of  the  whole  firing  apparently  at  refl,  the 

a 

extreme  points  of  which  are  capable  of  producing  vibration 
nodes;  and  when  —  is  brought  to  its  lowefl  expreflion, 

it  gives  a  —  h  vibration  nodes.     If — -  be  not  in  its  lowefl 
"^  a 

terms,  let  its  lowefl  terms  be  -i—  ;    fo  that =    — , 

pa  f 

and  Jvhen  e  is  the  greatefl  common  divifor  of  a  and  h,  a 

will  be  =  ep^  and  b  =  cq;  therefore  a  —  b  =  e  {p  —  q). 

Now,  if  it  fliould  be  required  to  apply  this  law  to  — ,  the 

number  of  the  vibration  nodes  a  —  b  mufl  be  =  e  (p  —  q) ; 

but  if  applied  to  — -,  as  above  demonflrated,  the  number  of 

P 
the  vibration  nodes  will  be  p  —  q;   therefore  ^  (/>  —  q)  = 

p>  —  qy  which  can  no  otherwife  be  true  than  when  ^  is  =  i, 

that  is,  —  or-r-  mufl  be  exprefled  in  its  lowefl  terms. 
a  b 

5.  As  the  members  of  two  fra6lions  not  of  the  fame  value 
may  have  the  fame  difference  as  -}  and  l,  the  fame  number 
of  vibration  nodes  may  exifl  where  the  tones  are  diflTerent, 
and  therefore  each  tone  has  not  its  own  peculiar  number  of 
vibration  nodes. 

6.  Vibration  nodes  are  only  pofTible  where  the  tones  have 
a  certain  ratio  to  the  fundamental  tone. 

It  mufl  not,  however,  be  expected,  that  the  experiment 
can  be  made,  for  example,  with  a  firing  26  inches  in  length, 
in  fuch  a  manner  that  you  can  divide  it  into  40  or  50  parts, 
and  rub  one  of  them  with  the  bow ;  for  in  this  cafe  the  vi- 
bration nodes,  or  points  at  refl,  arc  at  fo  little  diflance  from 

each 
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each  other  that  a  piece  of  paper  will  cover  more  than  one 
vibration  node,  and  will  be  thrown  off  by  rubbing^  with  the 
bow,  though  they  ought  to  remain  ;  or  the  vibration  will  be 
too  weak,  and  not  'je  luthcient  to  throw  off  the  bits  of  paper 
which  ought  to  fall. 


III.  Agenda,  or  a  Colle£iiori  of  Ohfer-vations  and  Refcarches 
the  Rrfults  of  ivhicb  may  fcrve  as  the  Foundation  for  a 
Theory  of  the  Earth,     Bjy  M.  De  Saussure. 

[Continued  from  page  265.] 

CHAP.    XIX. 

"Rfcarches  to  he  made  in  regard  to  Earthqtiakes. 
r-r  • 
I.    ■    HE  hiftorical  part:  the  greatnefs,  extent,  and  chro- 
nology of  their  ravages  in  different  countries. 

2.  Does  it  appear  that  fome  countries  are  more  expofed 
to  them  than  others  ;  are  there  fome  abfolutely  exempted ; 
and  how  far  is  this  connected  with  the  local  fituation  of  the 
country  ? 

3.  To  obferve  the  extent,  duration,  and  dire6tion  of  the 
vibrations  experienced  by  the  earth  when  it  fliakes. 

4.  Are  there  any  meteorological  phenomena  that  an- 
nounce or  accompany  earthquakes ;  fuch  as  extraordinary 
heat,  calms,  ftorms,  movements  of  the  barometer,  eleftri- 
citv,  vapours  difperfed  throughout  the  atmofphere,  palenefs 
or  peculiar  colour  of  the  fun  and  ftars  ? 

5.  Other  phenomena  ;  fuch  as  fubterranean  noife,  extra- 
ordinary movement  of  the  lea,  the  water  of  fprings  increafed 
or  uried  up,  any  particular  fmcll,  fymptoms  of  terror  among 
domcitic  animals. 

6.  Are  tiiere  any  indications  that  fome  earthquakes  may 
have  been  the  effects  of  electricity,  and  that  fuch  convulfions 
might  be  prevented  by  conductors? 

7.  Are  there  not  fonic  alio  which  immediately  depend  on 

fubterranean 
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fubterraftcan  fires,  and  which  are  preceded  by  or  accompa- 
nied with  volcanic  eruptions  ? 

8.  Are  there  any  which  exhibit  indications  of  the  feffe£l« 
ftf  water  converted  into  fteam  ? 

9.  To  afcertain  the  fimultaneous  or  at  leaft  afloniftiing 
rapidity  of  the  efi'ecls  of  earthquakes  at  very  great  diftances. 

10.  Are  there  any  inftances  that,  during  the  moment  of 
an  earthquake,  fome  pretty  confiderable  tra6t  of  land,  or  a 
mountain,  has  been  raifed  to  a  great  height  above  its  former 
level,  and  has  afterwards  remained  in  a  ftate  of  elevation  ? 

11.  Are  there  dry  fogs,  fuch  as  that  of  1783,  which  may 
be  confidered  as  vapours,  that  have  iflued  from  the  earth  by 
the  aftion  of  fliocks  or  concuffions. 

CHAP.    XX. 

OBJervations  to  be  Made  on  Mines  of  Metal,  Coal,  and  Salt, 

I.  The  hiftorical  partt  the  epoch  of  the  difcovery  of  a 
mine ;  of  its  being  firft  worked  5  the  expence  and  net  pro- 
duce at  different  periods.  If  there  ever  was,  or  llill  is,  a 
grant  of  it,  and  on  what  conditions. 

I.  A.  In  regard  to  the  phyfical  part,  care  muf^  be  taken 
to  examine  whether  the  ore  be  in  veins  or  flrata  5  that  is  to 
fay,  whether  it  interfe6ls  the  flrata  of  the  mountain,  or  be 
parallel  to  them. 

3.  In  mines  which  confift  of  veins,  the  dimenfions,  thick- 
nefs,  and  length  of  the  veins  are  to  be  examined  j  their  in- 
clination in  regard  to  the  horizon,  and  their  dire6lion  irt 
tegard  to  the  cardinal  points*  The  miners  call  this  direc- 
tion the  hours. 

5.  The  metal  it  contains;  the  minerallfing fubflance,  and 
the  kind  of  mineral  which  thence  refults. 

4.  The  matrix,  or  non-metallic  foffil,  found  mixed  witji 
the  ore. 

5.  The  nature  of  the  foil  at  the  bottom,  or  that  part  of 
the  mountain  on  which  the  vein  refls  j  nature  of  the  cover- 
ing, or  part  of  the  mountain  immediately  above  it. 

6:  Nature 
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6.  Nature  of  the  covering  of  the  veins,  or  thofe  parts  of 
the  vein  next  to  the  fubftance  of  the  mountain. 

7.  Nature  of  the  drujls,  or  cryllaUifcd  gcodes  contained  in 
the  vein. 

7.  A.  The  form,  dimenfions,  and  nature  of  the  mountain 
which  contains  the  vein. 

8.  Situation  of  the  vein  in  regard  to  the  ftfata  of  the 
mountain  ;  under  what  angle  it  interfc6ts  them. 

9.  Its  fituation  in  regard  to  the  exterior  part  of  the  moun- 
tain ;  whether  it  be  parallel  to  the  external  inclination  of 
the  mountain,  or  whether  that  inclination  be  in  a  contrary 
dirc6lion. 

10.  The  ptogrefs  of  the  vein :  whether  it  be  fubjeft  to 
change  its  4ire6tion  or  fituation,  and  according  to  what 
laws  ^  if  there  are  any  indications  that  precede  thefe  chances  ; 
any  corners^  vacuities,  or  fifllires,  which  interrupt  the  courfe 
of  the  vein;  arni  how  it  is  fovmd  after  having  been  loft : 
fituation  and  diftance  of  the  place  where  it  is  richeft. 

IT.  Lateral  veins  or  ramifications  of  the  principal  vein; 
veins  by  which  it  is  accompanied,  or  which  run  parallel  to  it. 

12.  To  verify  Werner's  theory  in  regard  to  veins,  the 
fundainental  principles  of  which  are  as  follows  ; — 

A.  That  the  fpaccs  occupied  by  veins  have  been  origi- 
nally empty  crevices  or  filTufes. 

B.  That  thefe  fiffures  have  been  afterwards  filled  from  the 
bottom  upwards,  ^  a  time  when  the  fea  ftill  covered  the 
mountains  ;  and  by  the  precipitation  or  cryftallifation  of  the 
fubftances  which  were  before  diffoived  in  the  waters  of  the  fea. 

C.  That  of  two  veins  croffing  each  other,  the  moft  ifio- 
dern  is  that  which  interfe^ls  the  other. 

D.  That  of  two  veins,  one  of  which  ftops  and  divetts  the 
rouffe  of  the  other,  the  moft  modern  is  the  latter. 

E^  That,  in  the  fame  vein,  the  parts  neareft  to  the  fides  of 
the  furrounding  fubftance,  the  fdlbande  for  inftance,  are  the 
Bioft  ancient  J  thofe  in  the  middle  the  mofl:  modern  j  and 
the  intermediate  ones  of  a  mean  antiquity. 

Vol.  IV.  A  a  F.  Alfo 
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F.  Alfo  that,  in  the  fame  vein,  the  lowefl:  parts  are  the 
mod  ancient. 

G.  That  in  fome  veins  there  are  found  rolled  pebbles ;  in 
others  the  remains  of  organifed  bodies,  Ihells,  and  wood; 
and  in  others,  of  coal,  (lones,  and  fea-falt. 

H.  That  one  may  aflign  the  relative  age  of  the  formatioft 
of  diflfferent  minerals ;  for  example,  that  tin  mines  may  be 
fiiid  to  be  of  the  moft  ancient  formation ;  then  thofe  of  ura- 
nite,  bifmuth,  &c. 

The  greater  part  of  the  following  queflions  will  furnilh 
confirmations  of  this  theory,  or  objeftions  againft  it,  accord- 
ing to  the  folution  given  of  them : 

13.  Is  it  true  that  there  are  mountains,  or  portions  of 
mountains,  fo  pierced  with  cotemporary  veins  that  they 
could  not  have  fupported  themfelves,  had  not  the  fubftance 
with  which  they  are  filled  been  created  at  the  fame  time  as 
,the  mountain  itfelf  ?  I  have  ufed  the  expreflion  cotempo- 
rary, becaufe,  if  we  can  fuppofc  that  the  fifl'ures  filled  by 
thefe  veins  were  formed  in  fucceffion,  the  objection  which 
this  fa<Sl  would  prefent  to  the  theory  of  Werner  would  be 
by  thefe  means  relolved. 

13.  A.  I  mud  here  repeat  the  loth  queflion  of  Chap.  11, 
How  can  it  be  conceived  that  all  the  metals  and  fubftances 
found  in  a  vein  fhould  have  been  dilTolved  by  the  water  of 
the  fea  *  ? 

14.  Is  it  true  that  there  are  in  Derbyfliirc  vertical  veins 
of  lead  interfe(Sled  feveral  times  by  horizontal  itrata  of  amyg- 
daloides  or  loadftone  ? 

15.  Are  there  found,  in  the  neighbourhood  of  veins,  flrata 
of  the  fame  mineral  contained  in  thefe  veins,  and  which 
feem  to  have  been  depofited  at  the  fame  time  when  the  de- 
pofits  of  the  fea  filled  the  fiflures  occupied  by  thefe  veins  ? 

16.  Is  it  well  afcertained  that  there  are  certain  metals  and 
certain  kinds  of  ore  found  only  in  certain  kinds  of  moun- 

•  Or  in  die  waters  of  the  great  ocean,  which  are  fuppofed  to  have  co- 
vered the  whole  globe  of  the  earth.     C. 

tains  ? 
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t.iins  ?  And,  if  this  circumflance  be  true,  does  It  arife  from 
the  relative  age  of  thefe  minerals  and  mountains,  or  from 
the  fubftance  of  the  mountains  favouring  the  precipitation 
of  one  kind  of  mineral  more  than  that  of  another? 

17.  Is  it  true,  as  M.  de  Trcbra  fays,  that  the  richeft  veins, 
and  the  richeft  points  of  any  vein,  are  found  in  the  vertical 
line  which  correfponds  with  the  loweft  part  of  the  refervoirs 
of  the  rain  water,  and  never  in  the  peaks  and  moft  elevated 
ridges?  And,  if  this  be  well  afcertained,  would  it  not  prove 
that  the  veins  had  an  origin  pofterior  to  the  grand  revolu- 
tions which  have  given  to  the  furfice  of  our  globe  its  prefent 
form,  and  that  the  metals  have  been  depofited  in  them  by 
the  meteoric  waters  ? 

18.  Is  it  true  alfo  that  the  richeft  mines  are  found  in 
mountains,  the  declivities  of  which  are  not  fteep  *  ? 

19.  Are  there  inftances  of  veins,  entirely  exhaufted,  being 
again  filled  up  with  ore? 

20.  Docs  the  proJuftion  of  metals  depend  on  the  influ- 
ence of  the  fun  and  climate  ?  Are  they  more  frequently  found 
near  the  eaftern  or  fouthern,  than  the  weftern  or  northern 
faces  of  mountains  ? 

31.  Can  we  generalife  the  obfervation  made  in  Siberia, 
Tranfylvania,  at  Mount  Rofe,  and  in  other  places,  that  in 
gold  mines  the  veins  are  richer  near  the  furface  of  moun- 
tains than  at  a  greater  depth. 

21.  A.  Is  it  generally  true,  that  the  veins  are  richer  at 
their  points  of  interfeAion  than  in  any  other  place  ? 

23.  Is  the  inclination  of  veins  {ti^n  more  frequently  con- 
trary, than  parallel  to,  the  adjacent  face  of  the  mountain  ? 

23.  Does  It  fometimes  happen  that  the  rock  which  forms 
the  fides  {neben-gejlein)  of  the  vein  is  as  rich  and  even 
richer  in  metal  than  the  vein  itfelf  j  and  wduld  it  thence 

*  As  the  Saxon  authors  generally  ftv  ;  becaufe  the  faft  is  true  among 
thtm  and  in  feme  other  countries,  while  the  cale  is  not  fo  elfewhere,  and 
pariiciiiarly  in  the  Pyrenees.     C. 

A  a  3  follow. 
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follow,  that  the  i«ctal  arrives  at  the  vein  by  fitteriiig  Itfelf 
through  thefe  fides  ? 

24.  Is  it  true  that,  in  mountairt^  of  granite,  the  grain  of 
the  granite  is  finer  and  the  Hone  more  tender  in  the  neio;h- 
bourhood  of  a  vein  ? 

25/  Are  there  obferved  in  any  mine  proofs  that  fubterra- 
nean  fires  have  contributed  to  its  formation  by  fubUming  the 
metalHc  fubftances,  or  by  melting  them  ?  In  a  word,  are 
there  feen  there  any  traces  of  the  action  of  fire  ? 

26.  In  the  greater  part  of  mines  do  we  not,  on  the  con- 
trary, obferve  proofs  of  the  aftion  of  water  in  the  fituation  of 
tninerals  and  of  their  matrices;  in  Xkifivc  drujcs  (groups  of  cry  f- 
tals),  and  in  the  ftate,  form  and  nature  of  their  cryttallifation  ? 

27.  Does  there  prevail,  at  the  bottom  of  mines,  a  heat  fu- 
perior  to  the  mean  temperature  of  the  earth  ?  And  if  fuch 
a  heat  exifts  in  any  mine,  may  it  not  be  explained  by 
that  produced  by  the  lamps ;  by  the  miners  themfelves ; 
l)y  fome  accumulations  of  pyrites,  or  fome  local  refervoirs 
of  water,  without  having  recourfe  to  a  general  caufe  Qr  cen- 
tral fire  ? 

28.  Is  it  certain  that,  in  general,  veins  decreafe  in  thick- 
nefs  in  proportion  as  they  proceed  to  a  greater  depth,  and 
terminate  in  fuch  a  manner  that  the  fiifures  which  contain 
them  are  clofed  at  the  bottom  ?  Were  this  fa«St  eftablifhed, 
would  it  deftroy  the  poffibihty  of  fublimations  arifing  from 
the  interior  parts  of  the  earth  *  ? 

29.  In  mines  which  proceed  by  ftrata,  to  obferve  their- 
nature,  extent,  thicknefs,  inclination,  and  depth ;  their  in- 
terruption by  the  veins  that  interfecl  them  ;  their  alternate 
fwellings  and  conftriftions,  as  well  as  the  augmentation  and 
diminution  of  their  richnefsj  and  the  figns  which  precede* 
thefe  changes. 

*  j8.  a.  Do  there  exiil  veins  of  from  ten  to  twenty  fathoms  and 

more  in  thicknefs  ?  or  have  not  metalliferous  banks  or  fifTures  bet\vc»n 

two  different  kinds  of  ftone  been  tak  n  for  vtins  ?     C. 

30.  Whe- 
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30.  Whether  it  be  rare  to  find,  under  the  form  of  ftrata, 
other  metallic  mines  than  thofe  of  copper,  iron,  lead,  cala- 
mine, and  manganefc. 

31.  Whether  the  mines  in  ftrata  are  generally  poor  near 
the  furface  of  the  mountain,  and  become  richer  the  deeper 
they  proceed. 

31.  A.  Whether  mines,  where  the  metal  is  found  in 
lumps  or  in  a  mafs  {Jhckiverlic),  ought  to  be  clafled  amonc' 
thofe  in  veins  or  thofe  in  flrata  *  ? 

32.  In  coal  mines  to  obferve  the  nature  of  the  coal ;  more 
or  lefs  compa6l ;  more  or  lefs  rich  in  bitumen ;  more  or  lefs 
mixed  with  argil  or  pyrites. 

2,^,  To  examine,  in  the  coal,  the  traces  of  their  orio-in; 
whether  they  have  been  formed  of  wood,  turf,  or  marine 
plants  f. 

34.  To  obferve  whether  there  are  found  the  remains  of 
marine  or  terrellrial  animals. 

^^.  The  progrefs  of  the  ftrata :  whether  it  be  true  that 
they  often  begin  by  defcending  in  order  to  become  hori- 
zontal, and  afterwards  to  re-afcend;  and  that  they  are 
thickeft  in  the  horizontal  part,  and  give  coal  of  a  better 
quality  X, 

*  31.  B.  To  obfcn'e  alfo  a  third  pofition  of  the  ore,  or  ore  found  in 
the  tranfuions  (Jicin-fcbcidung )  y  that  is  to  fay,  between  two  kinds  of  flone 
of  a  very  different  nature  ;  as  between  argillaceous  fchift  and  calcareous 
ftone,  between  the  fame  fchift  and  compound  rocks,  &c.  Not  to  con- 
found this  pofition  of  ore  with  real  veins,  nor  with  metalliferous  banks, 
ore  in  ftrata,  and  tht  Jlockiuerke,     C. 

f  33.  A.  To  diftinguifli  carefully  real  coal  from  jet  or  foffil  coal  (the 
k'aun-hbU  of  the  Germans),  and  from  coal  eanh,  as  well  as  from  that 
fubftance  known  by  the  Germans  under  the  name  of  blc7id-kohle,     C. 

33.  B.  To  examine  whether  there  is  not  found  fometimes  in  calcareous 
foil,  fat,  gelatinous  coal ;  or  whether  there  is  never  found  but  dry,  friable 
coal.     C. 

X  3$.  A.  To  afcertain  whether  there  exifts  foftil  coal  in  veins,  as  is 
f<»y  to  be  the  cafe  at  Wehrau  in  Upper  Lufatia.     C, 

A  a  3  36.  Whe- 
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^6.  Whether  there  are  feveral  ftrata,  one  above  the  other, 
with  banks  or  other  foflils  interpofed.  The  quahty  and  re- 
lation of  thcfe  ftrata. 

^"j.  The  nature  and  thlcknefs  of  the  ftrata  of  the  earth 
or  ftones  under  whicli  the  coal  mine  is  found ;  the  \n\- 
preflions  and  other  veftiges  of  organifed  bodies  found  in 
thefe  ftrata. 

37.  A.  How  can  thofe  who  afcribe  the  origin  of  coal  to 
forefts  buried  in  the  earthy  explain  the  very  thin  ftrata  of 
that  foffil  contained  between  banks  of  calcareous  ftones,  an4 
which  are  repeated  at  different  heights  in  the  fame  moun- 
tain? Does  not  this  obfervation  flicw  that  there  are  coal 
which  have  originated  alfo  from  fuci,  algae,  and  other  ma- 
rine plants  ? 

37.  B.  Ought  we  to  fuppofe  that  all  coals  have  been  in  a 
ftate  of  folution  ?  What  is  the  agent  which  diflblved  them, 
and  which  may  be  called  the  mineralifer? 

38.  Though  mines  of  rock  fait  are  commonly  found  in 
ftrata,  yet  M.  Fichtel  affirms,  that  there  arc  found  in  Tran- 
fylvania  enorygious  mafles  of  pure  fait,  compa6l,  and  without 
apy  appearance  of  foreign  bodies.  Thefe  he  confiders  as  of 
very  ancient  formation,  and  diftinguifties  them  frqm  thofe 
which  are  in  ftrata  between  beds  of  argil  and  free-ftone 
mixed  with  ftiells.  Thefe  important  facts  defcrve  to  be 
thoroughly  examined. 

39.  To  afcertain  the  truth  of  an  aflertion  made  by  the 
fame  geologift,  that  thefe  maftcs  of  fait  are  furrounded  by 
ancient  volcanoes ;  and  to  determine  whether  we  ought  to 
believe  with  him,  that  this  fait  has  been  cryftallifed  by  the 
heat  of  thofe  volcanoes  which  evaporated  the  water  that  held 
them  in  folution. 

40.  To  examine,  in  the  laft  place,  whether  any  of  thcfe 
maffes  of  fait  appear  to  have  been  raifed  up  by  fubtcrranean 
fires  to  a  height  greater  than  that  at  which  they  were  at  the 
time  of  their  tbrujation. 

41.  Ta 
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41.   To  exaiiiine  the  reafon  of  the  fingular  connciStion 
©bferved  between  mines  of  fait  or  fait  fpriugs  and  mountains 

of  gypfum  *. 

[To  be  contitnied.] 
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IV.    Account  of  a  lurge  Tree  in  India.      By  Colonel 
Ironside  t- 


>Y  the  fide  of  the  Ganges,  about  three  miles  above  the 
fortrefs  of  Allahabad,  near  the  fmall  pagoda  of  a  gofl'eir 
(fnhirj,  I  faw,  on  the  21ft  of  November  1777,  four  trees 
called  kulbcrich',  the  trunk  xjf  one  of  which  appeared  of  fo 
uncommon  a  fize,  that  I  fent  for  a  ftring  to  meafure  its  di- 
jhenfions,  and  found  the  circumference  of  it  to  be  thirty 
feet  ten  inches.  Its  height  is  that  of  a  pretty  large  beech, 
the  rind  or  bark  even,  annulated  and  pulpy ;  and  all  the 
limbs  fmooth  and  very  large,  but  rather  fcant  of  foliage ; 
thofe  very  fmall  branches  which  bore  leaves  being  in  cluf- 
ters,  fo  that  the  tree,  at  fome  diftance,  feemed  not  unlike  a 
Hem  of  the  thick  fpecies  of  coralline.  The  leaves  are  the 
fize  of  oak  leaves,  but  not  finuated,  and  of  a  light  though 
not  bright  green ;  the  faiit  is  of  the  fame  colour,  in  fliape 
almoft  conical  like  a  pine,  nine  inches  long,  eleven  inches 
•nd  a  half  round  the  mofl  fwelling  pan,  and  with  a  foft 
velvet  rind.  Not  being  in  bloflbm  at  that  feafon,  I  had  no 
opportunity  to  obfcrve  the  flower.  The  fakir  told  me  that 
there  were  only  thofe  four  within  700  miles  of  the  place; 
the  feeds  of  them,  which  are  fliaped  like  a  kidney  bean,  and 
as  large  as  a  caravanfa,  having  been  fent  for  by  one  of  the 

*  And  particularly  of  gypfum  coloured  by  a  red  argil.  To  examine 
alfc  why  afphaltes  is  commonly  found  in  the  neighbourhood  of  falt-piis. 

41.  To  obferve  the  different  tfflorefcence  of  the  different  falts  formed 
on  the  rocks  and  the  furface  of  the  earth,  in  order  to  determine  their  na- 
ture. 

43,  To  note  alfo  the  nature,  the  abundance,  and  what  may  be  difco- 
vcred  in  regard  to  the  origin  of  mineral  waters :  to  determine  the  tempe- 
jrature  of  them.     C. 

f  From  the  Oriental  QjIkSlmis,  Vol.  I. 

A  a  4  emperors, 
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emperors,  and  fown  there.  The  groves  and  fafliion  of  the 
ground,  as  well  as  the  fruit-trees,  and  a  large  ftone  wall 
about  them,  indicate  the  place  to  have  been  once  a  garden, 
and  it  is  called  to  this  lime  Bejum-ke  Bang,  or  the  Queen's 
Gar  d 671. 

On  my  arrival  at  Patna,  on  the  ^d  of  Januarj"  1778,  I 
luckily  met  with  a  gentleman  named  Kerr,  celebrated  for 
his  fkill  in  botaftical  refearches,  \\  ho  told  me  that  the  above- 
mentioned  tree  was  of  the  fpecies  clafled  in  the  Linnaean 
fyftem  under  the  napie  o(  Adanjonia,  a  defcription  of  which 
is  to  be  found  in  the  fixth  edition  qf  bis  Genera  J^lanlarum, 
printed  at  Stockholm  1764,  p.  352. 

V.  Account  of  a  Banian  Tree  in  the  Province  of  Bahar, 
By  Colonel  Ironside  *, 

ilN  EAR  Manjee,  a  fmall  town  at  the  confluence  of  the 
Xie-vah  (or  Gogra)  and  the  Ganges^  about  twenty  miles  weil 
of  the  city  pf  Patna,  there  is  a  remarkably  large  tree,  called 
4  bur  or  banian  tree,  which  has  the  quality  of  extendipg  its 
tranches,  in  a  horizontal  direction,  to  a  confidcrable  diftance 
from  its  Hem  ;  and  of  then  dropping  leaflefs  fibres,  or  fcions, 
to  the  ground,  which  there  catch  hold  of  the  earth,  take 
root,  embody,  grow  thick,  and  ferve  either  to  fupport  the 
protracled  branches,  or,  by  a  farther  vegetation,  to  coinpofe 
a  fecond  trunk.  From  thefe  branches  other  arrns  again 
fpring  out,  fall  down,  enter  the  ground,  grow  up  again,  and 
conftitute  a  third  ftem,  apd  fo  on.  From  the  oppofite  pretty 
liigh  bank  of  the  Ganges,  and  at  the  diftance  of  near  eiglit 
niiles,  we  perceived  this  tree  of  a  pyramidical  fliape,  with 
an  eafy  fpreading  flope  from  its  fummit  to  the  extremity  of 
its  lower  branches,  and  miflook  it  at  firft  for  a  fmall  hill : 
we  had  no  quadrant  to  meafure  its  height  5  but  the  middle 
or  principal  ftem  is  confiderably  higher,  I  think,  than  the 
hi^hefl  elm,  or  other  tree,  I  ever  faw  in  England.    The  fol- 
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lowing  comprife  fome  other  of  its  dimenfioixs,  which  were 
taken  with  a  cord  of  a  given  length  :- — 

Yard:.  Feet. 

Diameter  of  the  branches  from  north  to  fou^h  1 2 1 ,  or  363 
Diameter  of  ditto  from  caft  to  weft  -  125,  or    375 

Circumference  of  the  fliadow  of  the  extreme 

branches,  taken  at  the  meridian         -  37?,  or  in6 

Circumference  of  the  fcverai  bodies  or  Hems, 

taken  by  carrying  the  cord  round  the  outer- 

moft  trunks  ...  307,  or    9:^5 

The  feveral  trunks  may  amount  to  fifty  or  fixty. 

N.  B.  The  dropping  fibres  flioot  down  from  the  knots  or 
Joints  of  the  boughs. 

This  tree,  as  well  as  the  peepel,  and  many  other  large  trees 
,  in  India,  is  a  creeper.  It  is  often  feen  to  fpring  round  other 
trees,  particularly  round  every  fpecies  of  the  palm.  The 
date,  or  palmyra,  growing  through  the  centre  of  a  baniaa 
tree,  looks  extremely  grand ;  and  yet  none  of  the  Europeam 
lajidfcape  painters,  who  have  delineated  views  of  this  coun- 
tr}',  have  introduced  this  charafterillic  objeft  into  their 
pieces.  I  have  frequently  obferved  it  alfo  iliooting  from  old 
walls,  and  running  along  them.  In  the  infide  of  a  large 
brick-wall  it  lined  the  whole  circumference  of  the  internal 
fpace  of  it,  and  thus  adlually  became  a  tree  turned  infide  out, 
Under  the  tree  fat  z  fakir,  or  devotee.  He  had  been  there 
twenty-five  years ;  but  he  did  not  continue  under  the  tree 
throughout  the  year,  his  vow  obliging  him  to  lie,  during  the 
four  coldeft  months,  up  to  his  neck  in  the  Ganges ;  and  to 
Jt;  during  the  four  totteft  months,  clofe  to  a  large  fire. 
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[Concluded  from  Page  155-] 

Of  Cobalt. 

JLT  is  fcarcely  a  century  and  a  half  fince  people  knew 
how  to  make  ufe  of  cobalt  ore.  Brand,  counfellor  of  the 
mines  in  Sweden,  firft  proved  that  cobalt  was  a  femi-meial, 
and  that  it  polTeiTed  peculiar  properties  different  from  thofe 
of  other  metals.  He  defended  his  opinion  againft  various 
obje6tions  that  were  made  to  it ;  but  it  is  ftill  believed  by 
feme,  that  it  is  a  mixture  of  copper,  iron,  and  arfenic  :  and 
tills  feems  the  more  probable,  as  a  fixed  blue  colour,  fit  for 
being  employed  in  the  arts  and  manufactures,  is  prepared 
with  advantage  at  Vienna  from  iron  and  arfenic.  This, 
however,  does  not  place  the  circumftance  beyond  all  doubt, 
for  it  liill  remains  to  be  examined  whether  the  arfenic  and 
iron  employed  for  that  purpofe  be  free  from  cobalt ;  and, 
until  that  be  afcertained,  the  fact  muft  be  involved  in  un- 
certainty ;  for  both,  or  at  leall  one  of  them,  may  be  mixed 
with  cobalt. 

Lehmann  was  of  opinion,  that  the  colouring  matter  of 
cobalt  coniifted  of  a  fine  alcaline  earth  combined  with  fome 
particles  of  copper  and  iron ;  and  he  made  experiments  on 
this  fubje<5l,  by  which  he  obtained  blue  glafs.  But  from 
the  defcription  he  gives  of  his  experiments  it  does  not  appear 
fufficiently  proved  that  ingredients  free  from  cobalt  were  ufed 
for  the  mixture. 

The  reafon  why  fome  may  have  been  inclined  not  to 
afcribe  the  principle  which  colours  fmalt  to  a  metallic  fub- 
ftance  may  have  been,  that  they  employed  for  their  experi- 
ments a  cobalt  ore  free  from  arfenic,  and  did  not  apply  a 
fufficiently  Itrong  heat,  without  which  the  regulus  of  cobalt 
is  difficult  to  be  fufed,  and  not  fo  eafily  feparated  :  the  prin- 
ciple which  givQi  the  blue  colour  to  glafs  is,  however,  to  be 
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afcribed  certainly  to  the  metal  of  cobah,  as  has  been  placed 
beyond  aJl  doubt,  and  clearly  proved  by  the  experiments  of 
M.  Meyer,  to  be  found  in  Sellers'  Colleclions. 

Some,  on  the  other  hand,  have  endeavoured  to  banifh  co- 
balt from  the  number  of  metals  j  but  no  one  will  certainly 
any  longer  doubt.of  its  being  a  peculiar  metal,  lince  it  is  well 
eftabliflied,  that  fimple  fubftances  are  properly  confidercd  to 
be  fpecitically  difterent  when  they  exhibit  various  properties 
which  other  bodies  do  not  poffefs,  and  that  every  fubftance 
is  confidercd  as  fimple  when  it  cannot  be  feparated  into  dif- 
ferent principles,  and  be  again  formed  from  them.  Now  this 
is  confirmed  in  regard  to  cobalt;  and  it  is  found  that  it  not 
only  poflefles  properties  different  from  thofe  of  all  other  me- 
tals, but  is  itfelf  a  metal  of  a  totally  peculiar  kind.  Even 
though  there  be  an  analogy  between  iron,  nickel,  arfenic, 
and  cobalt;  and  though,  according  to  the  fuppofed  hypo- 
thefis,  the  regulus  of  cobalt  is  only  a  variety  of  iron,  and  that 
it  is  difficult,  if  not  impoffible,  to  feparate  it  from  cobalt; 
yet  the  latter  ftill  remains  a  metal  of  a  peculiar  kind. 

The  firft  and  principal  refcarches  for  difcovcring  cobalt 
mines  were  made  in  the  Saxon  mountains,  and  thele  pro- 
cured to  that  country  an  opportunity  of  carrying  on  a  con- 
fiderable  trade  with  this  produftion.  Good  cobalt  ore,  fit 
for  colouring,  is  found  at  prefent,  though  not  in  fuch  abun- 
dance, in  Hefle,  Wurtemberg,  the  Harz,  Bohemia,  Pruliia, 
3ilefia,  and  Sweden, 

As  far  as  I  know,  pure  native  cobalt  has  never  yet  been 
found ;  what  is  commonly  pretended  to  be  fuch,  is  mine- 
ralifed  by  arfenic.  It  is  found  in  an  oxygenated  {late,  and 
always  combined  with  iron,  and  aUo  mineralifed  with  car- 
bonic acid  ;  in  vitrious  cobalt  ore,  by  the  fulphuric  and 
the  arfenical  acids ;  and  to  this  belongs  the  fo  called  flowers 
of  cobalt,  found  in  tender  reddifli  crvftals  :  it  is  alfo  found 
mineralifed  by  arfenic,  with  a  little  iron,  in  dull  grey  cobalt 
ore  -J   by  fulphur  and  arfenic,  with  iron,  in  w^hite  arfenical 
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cobalt  ore;  and  by  a  little  fulphur,  with  abundance  »f  irwj 
without  any  arfenic,  in  fulphurated  cobalt  ore. 

When  fuch  ore  is  treated  in  the  fire,  the  arfenic  e^'aporates, 
and  the  metallic  and  earthy  particles  remain  behind,  which, 
in  order  to  be  prepared  for  commerce,  m.uft  be  mixed  with 
pounded  quartz  or  fand,  afterwards  moiftcned,  and  then 
packed  up  in  cafks  under  the  name  of  fi^Jlor  or  ■zaffera.  If 
very  fufible  glafs  be  melted  with  a  liltle  cobalt  ore,  and  if 
the  mafs  be  finely  pulverifed,  it  produces  fmalt,  which,  by 
wafhing,  may  be  fitted  for  an  article  of  commerce  of  difle* 
rent  qualities  and  forted.  This  fmalt,  however,  contains  in 
general  an  impure  regulus  of  cobalt,  which  often  confifls  of 
^  mixture  of  cobalt,  iron,  arfenic,  and  nickel,  and  is  called 
cobalt  fpeife.  If  vou  wjAi  to  obtain  a  pure  regulus  of  cobalt, 
vou  muft  choofe  for  that  purpofe  a  cobalt  ore  as  free  as  pof-^ 
|ible  from  foreign  metallic  fubftances.  You  muft  then  roait 
it  carefully  according  to  the  proportions  of  fulphur  and  arfe- 
nic which  you  find  in  it,  and  reduce  it  by  adding  carbona-^ 
ceous  matter  to  take  up  the  oxygen,  and  a  good  alcallne  flux 
at  a  ftrong  fufing  heat.  If  the  cobalt  ore  employed  contains^ 
bifmuth,  and  is  free  from  nickel,  the  regulus  of  blfmulh  will 
be  found  at  the  bottom  of  the  reduced  cobalt  in  a  feparated 
flatc.  This  regulus  is  not  pure,  and  fufficiejitly  free  from 
iron  j  but  it  mav  be  brought  to  purity,  though  with  trouble 
and  a  confiderable  Icfs  of  the  regulus  of  cobalt.  To  effect 
this,  it  muft  be  calcined  with  borax,  on  a  teft,  in  the  fame 
manner  as  copper,  until  it  is  no  longer  ^ttrafted  by  the  mag- 
net. Some,  however,  are  of  opinion,  that  iron  is  not  the 
only  metal  attra£led  by  tb?  loadftone,  and  that  it  exercifes 
an  attractive  power  over  the  finefi  blue  colouring  regulus  of 
cobalt :  but  there  are  well-grounded  objeclions  againft  this 
idea,  far  that  effect  takes  place  only  when  the  latter  is  not 
fufficientlv  freed  from  iron ;  and  according  to  the  experi- 
ments of  Bergmann,  a  compofition  of  one  part  of  iron  and 
three  parts  of  cobalt  is  attracted  by  the  magnet ;  but  if  the 
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proportion  of  th«  iron  be  confidcrably  lefs,  that  effedl  is  not 
produced. 

The  fpccific  gravity  of  a  rcgulus  of  cobalt,  purified  as 
much  as  pofliblc  by  the  above  method,  is  7-700*;  its  colour 
is  a  pale  greyifli  blue,  but  it  becomes  fomewhat  darker  when 
expofed  to  the  atmofpherc :  it  is  finely  granulated  on  the 
tratlure,  and  requires  a  (Irong  degree  of  heat  to  be  fufcd, 
efpecially  when  no  arfenic  is  prefent ;  and  therefore  it  hap- 
pens that  it  is  fo  difficult  to  cxtraft  the  regiilus  by  fufion 
from  cobalt  ore  which  contains  no  arfenic.  It  is  not,  how- 
ever, volatile,  like  the  greater  part  of  the  femi-metals;  and 
docs  not  iofliinie  and  evaporate,  but  "when  calcined  becomes 
a  blackiih  oxvde. 

When  cobalt  is  pure,  it  diflblvcs  in  acids  with  a  red  colour ; 
vihen  it  does  not  dilfolve,  it  is  a  fign  that  it  is  prevented  by 
fome  foreign,  mixture :  if  the  folution  be  green,  it  commonly 
implies  the  pre  fence  of  nickel. 

With  the  vitriolic  acid  cobalt  affords  brownifh  red  crvf- 
tals ;  the  nitrons  acid  diflblves  it  alfo  of  a  red  colour :  by  the 
muriatic  acid  regulus  of  cobalt  is  diflblved  with  difficultv, 
but  its  calx  eafily  dilfolve?.  This  folution  is  red  when  cold, 
but  when  expofed  to  a  heat  of  80  degrees  becomes  green  ;  it 
flioots  into  re:d  cryftals  inclining  to  blue  :  if  thefe  cryftals  are 
diflblved  in  water,  and  a  little  of  the  muriatic  acid  be  added,  it 
produces  that  kind  of  fympathetic  ink  which  becomes  green 
when  heated,  and  invifibic  when  cold.  The  acetous  acid 
Uidolves  the  cal.t  of  cobalt  alfo  of  a  red  colour.  If  (iich  folu- 
tions  ar«  precipitated  by  volatile  lixivious  fairs  (ammonia;, 
and  the  qiiantity  neceffary  fur  faturation  be  added,  it  is  re- 
4iffoIved'  of  a  dark  red  colour. 

In  the  wet  way  the  oxalic  acid,  and  in  the  dry  way  iron,, 
have  the  greateft  affinity  with  cobalt.  It  combines  with  ail 
naetals  except  filver,  lead,  and  bifmuth.  E-gulus  of  cobalt 
unites  only  weakly  with  fulphur,  but  is  fully  dillolved  by, 
fulphat  of  pot-afh. 

*   Ber^mann  Sciagr,,  but  in  liisDifTertalon  onNick.elfceiiiak.es  it  S-ff. 
•6  ^:iI.  Sir:- 
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VII.  Singular  Cure  of  a  young  Woman,  eff'cBed  hy  expelling 
from  the  Stomach,  Sec.  the  Larva  of  certain  InfeSs,  By 
M.  Odhelius  *. 

JL  HE  account  of  tlils  fingular  cafe  was  tranfmltted  to  M. 
Odhelius,  together  with  fonie  of  the  larvffi,  by  M.  Flank, 
furgeon  of  Carlftadt,  who,  during  the  courfe  of  forty  years 
practice,  never  faw  any  of  the  like  kind  difcharged  from  the 
human  body.  The  patient,  wdio  was  feventeen  years  of  age, 
and  who  for  three  years  had  been  quite  regular,  became  in- 
difpofed  in  the  year  1786,  and  complained  of  a  violent  pain 
and  griping  in  her  ftomach,  with  a  head-ache  and  confufion 
in  the  morning,  a  burning  in  the  throat,  and  great  laflitude. 
Thefe  fymptoms  were  leflened  after  repeated  eruftation ;  but 
the  diforder  ftill  increafed.  Mineral  water  with  jalep  pow- 
der w^as  prefcribed,  and  the  larvae  began  gradually  to  be  dif- 
charged ;  but  as  the  patient  did  not  find  much  relief,  and  as 
Ihe  naufeated  jalep  powder,  aloe  pills,  with  jalep  refin,  and 
mcrcurius  dulcis,  were  adminiftered  in  its  ftead,  and  about 
a  quart  of  mineral  water  each  time ;  by  which  means  thefe 
troublefome  guefls  were  gradually  fo  completely  expelled, 
that  the  patient,  in  the  courfe  of  a  {q.\v  weeks,  was  perfcftly 
cured.  The  larvce  were  tranfmitted  to  the  Cabinet  of  Cu- 
riofities  belonging  to  the  Academy  of  Sciences.  ProfefTor 
Wilkc  found,  on  examining  them,  that  they  were  of  the 
fpecies  defcribed  by  Reaumur  under  the  name  of  Vers  a 
queue  de  ratf  ,  and  which  belong  to  a  kind  of  two-winged 
flv,  called  the  Pendulous  Fly,  Mtfca  pcndula  L. ;  becaufe 
the  larvae  are  fufpended,  as  it  were,  by  a  long  thread,  which 
is  their  organ  of  refpiration.  Thefe  larvae,  which  the  Pro- 
fefTor examined,  were  of  a  yellowifh-brown  colour,  from  four 
to  fix  lines  in  length,  with  a  tail  of  about  the  fame  extent ; 
a  cylindric  body,  from  half  a  line  to  a  line  in  thicknefs,  cut 

*  From  New  "TTanJailions  of  the  Academy  ofScSeucrs  at  Stockholm,  VoJ.  Xs 
f  Menioires  pour  i'Hift.  des  Infeftci,  T.  IV.  Mem.  1 1.  p.  44:?. 
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acrofs  fomcwhat  obliquely  before,  and  conical  towards  the 
tail.  As  the  patient,  before  fiie  fell  ill,  had  ufed  a  great 
deal  of  milk  and  cheefe,  M.  Wilke  was  of  opinion,  that  fonie 
of  the  cgffs  of  ihefe  flies  had  been  conveyed  into  her  ftomach 
in  the  rind  of  the  cheefe. 


VIII.  On  the  Signs  exhibited  by  Animals  ivhich  indicate 
Changes  of  the  IVeather,  ivith  Remarks  on  other  Pro- 
gnojlications.     i?>'  M .  To  A  L  D  o  * . 

jL  HE  fluids  and  folids  of  organifed  beings,  and  their  ani- 
mal machines,  are  con(tru6led  in  fuch  a  manner  that  a  cer- 
tain degree  of  motion  puts  them  in  a  good  ftate,  while  an 
augmentation  or  diminution  of  it  deranges  and  deftroys  that 
Hate.  The  fluids,  which  by  their  nature  are  eafilv  moved, 
as  well  as  the  fibres,  which  are  highly  fufceptible  of  irrita- 
tion, are  readily  aflccted  by  changes  of  the  furroundino-  at- 
mofphere,  and  fuffer  from  their  impreflions,  whether  the 
air  varies  in  its  weight  or  qualities,  or  is  changed  in  regard 
to  its  elallicity.  We  find,  among  thofe  who  are  found  and 
in  perfect:  health,  vivacity,  good  fpirits,  and  great  ao^ilitv^ 
when  the  air  is  pure  and  elaftic ;  on  the  other  hand,  \\\\cvi 
the  air  becomes  light  and  damp,  and  is  deprived  of  its  elaf- 
ticity,  it  throws  the  body  into  a  ftate  of  languor  and  debi- 
lity. Valetudinarians,  whofe  conftituiions  are  delicate,  or 
who  are  advanced  in  life,  are  much  fooner  fenfible  of  the 
impreflions  occafioned  by  changes  of  the  weather  than  thofe 
who  are  ftrong  and  robuft.  In  general  the  fenfe^  of  men, 
who  in  their  way  of  life  deviate  from  the  (impliclty  of  na- 
ture, are  coarfc,  dull,  and  void  of  energy.  Thofe  alfo  who 
are  diftrafted  by  a  thoufand  other  objects,  fcarccly  feel  the 
impreflions  of  the  air;  and  if  they  fpeak  of  them  to  fill  up 
a  vacuum  in  their  miferable  and  frivolous  converfation,  they 
do  it  witliout  thinking  of  their  caufes  or  efie^ls,  and  witliout 

•  From  his  Meteorological  EJfayi. 
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ever  paying  attention  to  ihem.  But  animals  which  retain 
their  natural  inftinft,  which  have  their  organs  better  confti- 
tuted  and  their  fenfes  in  a  more  pcrfcA  ilate,  and  which 
befidcs  are  not  changed  by  vicious  and  depraved  habits, 
perceive  fooner,  and  arc  more  fufceptible  of  the  impreffions 
produced  in  them  by  variations  of  the  atmofphere,  and 
fooner  exhibit  figns  of  them. 

Until  the  new  difcovery  of  animal  eleftricity  little  at- 
tention was  paid  to  thefe  figns,  which  were  confequently 
afcribed  to  a  certain  natural  prefcience.  But  as  the  electric 
matter  ilTuinff  from  the  earth  diffufes  itfelf  throuo-h  the  at- 
mofphere,  it  muft  penetrate  and  agitate  the  frail  machines 
in  queftion ;  and  as  it  carries  with  it  vapours  and  exhalation's 
of  various  kinds,  thefe  muft  produce,  on  machines  fo  deli- 
cate, different  fenfations,  which  make  them  move  in  a  dif- 
ferent manner;  and,  according  as  the  received  impreflion  is 
agreeable  or  troublefome,  they  exhibit  figns  of  joy  or  iadnefs; 
fend  forth  cries,  or  are  filent;  move,  or  remain  at  reft  j  as  is 
^bferved  in  all  kinds  of  animals,  without  excepting  man, 
when  the  weather  is  about  to  change. 

In  the  laft  place,  internal  and  animal  ele£lricity,  which 
in  all  probability  is  the  agent  of  life  and  the  grand  fource  of 
organic  motion,  muft  be  as  much  fubjedl  to  modifications 
as  the  external  ele6lricity,  from  which  it  acquires  new  force 
and  activity  by  the  vapours  and  humidity  of  the  atraofphere, 
•which  abforbing  the  eleftric  matter  in  abundance,  or  ferving 
it  as  a  conduftor,  draws  it  off  from  the  animal  machine. 
Hence  arifes  that  languor  and  debility  which  are  experi- 
enced during  wet  weather  and  when  the  fouth  winds  pre- 
vail ;  and  for  the  fame  reafon  the  moifture  which  has  pene* 
trated  the  organs,  at  leaft  thofe  that  are  weak  or  have  fuf- 
fered  any  hurt  or  injury,  or  been  expofed  to  fome  new  agi- 
tation, produces  uneafinefs  and  occafions  pain.  It  ie  diffi- 
cult to  explain  clearly  and  with  precifion  how  all  this  takes 
place;  that  is,  how  the  ele6lricity  is  excited,  and  by  what 
mechanifm  exhalations  and  vapours  aflTetSl  animals,  and  pro- 
duce 
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aiice  changes  In  their  bodies,  fincc  \vc  are  not  acquainted 
with  the  curious  organifatiou  of  the  moll  delicate  parts  of 
thcfe  machines ;  hut  we  can  bbfcrve  and  perceive  the  pro- 
grcfs  and  gcriercil  confcqiicnces  of  thefe  plienomena,  as  well 
as  of  (hofe  hv  which  they  are  produced.  The  following  are 
the  common  and  familiar  figns  exhibited  by  animals,  which 
itldicate  changes  of  the  weather,  arid  which  are  not  taken 
fo  niucli  from  the  agricultural  poet,  who  fifft  Cblledlcd  them, 
as  from  common  obfcrvaiion  : 

1.  When  the  bats  remain  longer  than  ufual  abroad  from 
their  holes,  fly  about  in  greater  numbers  and  to  a  greater 
diftance  than  comilaon,  it  announces  that  the- following  day 
will  be  w^arm  and  fererie ;  but  if  they  enter  the  houfcs,  and 
fend  forth  loud  and  repeated  cries,  it  indicates  bad  weather. 

2.  If  the  owl  is  heard  to  fcream  during  bad  weather,  it 
announces  that  it  will  become  fine, 

3.  The  croaking  of  crows  in  the  rriornihg  indicates  fine 
weather. 

4.  When  the  raven  croaks  three  or  four  times,  extending 
his  wings  and  fliaking  the  leaves,  it  is  a  fign  of  ferene  w  ea- 
thcr. 

5.  It  is  an  indication  of  rain  and  ftormy  weather  when 
ducks  and  geefe  fly  backwards  and  forwards ;  when  they 
plunge  frequently  into  the  Water,  or  begin  to  fend  forth  cries 
and  to  flv  about. 

6.  If  the  bees  do  not  remove  to  a  great  difl.ance  from  theif 
hives,  it  annoimces  rain  5  if  thtv  return  to  their  hives  before 
the  ufual  time,  it  maybe  concluded  that  it  will  foonfall. 

7.  If  pigeons  return  flowly  to  the  pigeon-houfe,  it  indi- 
cates that  the  fucceeding  days  will  be  rainy. 

8.  It  is  a  fign  of  rain  or  wind  when  the  fparfows  chirp  a 
great  deal,  and  make  a  noife  to  each  other  to  afl'emble. 

9.  When  fowls  and  chickens  roll  in  the  fand  more  than 
ufual,  it  announces  rain:  the  cafe  is  the  fame  when  the  cocks 
crow  in  the  evening,  or  at  uncommon  hours. 

Vol.  IV.  B  b  10.  Pea- 
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10.  Peacocks,  which  cry  during  the  night,  have  a  pre^ 
fenfation  of  rain. 

11.  It  is  beUeved  to  be  a  fign  of  bad  weather  when  the 
fwallows  fly  in  fuch  a  manner  as  to  brufli  the  furface  of  the 
water,  and  to  touch  it  frequently  with  their  wings  and  breaft. 

12.  The  weather  is  about  to  become  cloudy,  and  to  change 
for  the  worfe,  when  the  flies  fting,  and  become  more  trou- 
blefome  than  ufual. 

13.  When  the  gnats  colle6l  themfelves  before  the  fetting 
of  the  fun,  and  form  a  fort  of  vortex  in  the  fliape  of  a  co- 
lumn, it  announces  fine  weather. 

14.  When  fea-fowl  and  other  aquatic  birds  retire  to  the 
fea-fliore  or  marfhes,  it  indicates  a  change  of  weather  and  a 
fudden  ftorm. 

15.  If  the  cranes  fly  exceedingly  high,  in  filence,  and 
ranged  in  order,  it  is  a  fign  of  approaching  fine  weather  ; 
but  if  they  fly  in  diforder,  or  immediately  return  with  cries, 
it  announces  wind. 

16.  When  the  dolphins  fport  and  make  frequent  leap^, 
the  fea  being  tranquil  and  calm,  it  denotes  that  the  wind  will 
blow  from  that  quarter  from  which  they  proceed. 

17.  If  the  frogs  croak  more  than  ufual;  if  the  toads  ifl^ue 
from  their  holes  in  the  evening  in  great  numbers ;  if  the 
earth-worms  come  forth  from  the  earth,  and  fcorpions  ap- 
pear on  the  walls ;  if  the  ants  remove  their  eggs  from  their 
fmall  hills ;  if  the  moles  throw  up  the  earth  more  than  nfual  y 
if  the  alFes  frequently  fliake  and  agitate  their  ears ;  if  the- 
hogs  fliake  and  fpoil  the  ftalks  of  corn ;  if  the  bats  fend 
forth  cries,  and  fly  into  the  houfes ;  if  the  dogs  roll  on  the 
iTound,  and  fcratch  up  the  earth  with  their  fore-feet;  if  the 
cows  look  towards  tlic  heavens,  and  turn  up  their  noilrils  as 
if  catching  fome  fmell ;  if  the  oxen  lick  their  fore-feet,  and 
if  oxen  and  dogs  lie  on  their  right  fide j,  all  thefe  are  figns 
which  announce  rain. 

18.  The  cafe  is  the  fame  when  animals  crowd  together. 

19.  When 
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19.  When  goats  and  fliecp  are  more  obftinate  and  more 
defirous  to  crop  their  padures,  and  fcem  to  quit  them  with 
reludance;  and  when  the  birds  return  flowly  to  their  nefts, 
rain  may  foon  be  expelled. 

Other  Signs  which  announce  Changes  of  the  IVcather. 

1.  If  the  flame  of  a  lamp  crackles  or  flares,  it  indicates 
rainy  weather. 

2.  The  cafe  is  the  fame  when  the  foot  detaches  itfelf  from 
the  thimney  and  falls  down. 

3.  It  is  a  fign  of  rain,  alfo,  wheii  the  foot  colledled  around 
pots  or  kettles  takes  fire  in  the  form  of  fmall  points  like 
grains  of  millet ;  becaufe  this  phenomenon  denotes  that  the 
air  is  cold  and  raoift. 

4.  If  the  coals  feeni  hotter  than  ufual,  or  if  the  flame  is 
more  agitated,  though  the  weather  be  calm  at  the  time,  it 
indicates  wind. 

5.  When  the  flame  burns  flieady,  and  proceeds  ftralght 
Upwards,  it  is  a  ficrn  of  fine  weather. 

6.  If  the  found  of  bells  is  heard  at  a  great  diftance,  it  i* 
a  fign  of  wind,  or  of  a  change  of  weather. 

7.  The  hollow  found  of  forefts  ;  the  murmuring  noife  of 
the  waves  of  the  fea ;  their  foaming,  and  green  and  black 
colour,  announce  a  ftorm. 

8.  Good  or  bad  fmclls,  feeming  as  if  it  were  condenfed, 
are  a  fign  of  a  change  of  weather ;  either  becaufe  exhalations 
arife  and  are  difperfed  in  more  abundance,  which  is  a  fign 
of  an  increafe  of  eletSlricity  5  or  becaufe  the  air  does  not  dif- 
pell  or  raife  thefe  exhalations,  which  indicates  that  the  con- 
{litution  of  the  atmofphere  is  motionlefs,  light,  and  void  of 
elafticlty. 

9.  When  the  fplders  webs  and  the  leaves  of  the  trees  are 
agitated  without  any  fenfible  wind,  it  is  a  fign  of  wind,  and 
perhaps  of  rain  5  becaufe  it  denotes  that  ftrong  and  pene- 
trating exhalations  arife  from  the  earth. 

10.  Thefe  figns  are  Icfs  equivocal  when  the  dry  leaves  and 
chaff  are  agitated  in  a  vortex,  and  raifed  into  the  air. 

B  b  i  II.  A 
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II.  A  frequent  change  of  wind,  accompanied  with  an  agi- 
tation of  the  clouds,  denotes  a  fudden  ftorin. 

iz.  A  want  or  too  great  a  quantity  of  dew  being  a  mark 
of  a  ftrong  evaporation,  announces  rain :  the  cafe  is  the 
fame  with  thick,  white  hoar-froft,  which  is  only  dew  con- 
gealed. 

13.  If  fait,  marble,  and  glafs  become  moift  fome  days 
before  rain  5  if  articles  of  wood,  doors,  and  chefts  of  drawers 
fwell ;  if  the  corns  on  the  feet  and  the  fears  of  old  wounds 
become  painful  j  all  thefe  figns  indicate  that  aqueous  va- 
pours are  exhaled  from  the  earth,  and  are  no  doubt  dire6ied 
by  the  eledlric  matter,  which  diftufes  itfelf  then  in  greater 
abundance  and  penetrates  every  body.  Hence  it  happens 
that  ftones  become  moift,  that  wood  fwells,  and  fait  be- 
comes deliquefcent  by  the  moifture.  When  the  ftones  after 
being  moift  become  dry,  it  is  a  fign  of  fine  weather, 

14.  On  the  other  hand,  when  the  weather  inclines  to  rain, 
the  water  is  feen  to  diminifh  in  vafes  and  fountains,  becauf^ 
the  humidity  is  then  carried  away  by  the  evaporation  of  the 
ele<ftric  matter. 

15.  It  is  certainly  a  furprifing  phenomenon  to  fee  th? 
earth,  after  very  long  and  very  abundant  rains,  to  be  feme- 
times  almoft  dry,  the  roads  quite  free  from  dirt,  and  the 
hands  to  become  arid  and  parched.  This  is  a  fign  that  thp 
rain  has  not  altogether  ccafcd,  and  denotes  a  continual  efflux 
of  electric  matter,  which  being  renewed  carries  with  it,  in 
the  form  of  vapours,  all  the  moifture  that  falls  on  the  earth. 

16.  There  is  fomeiimes,  however,  a  great  deal  of  dirt  even 
after  a  very  moderate  rain,  which  in  that  cafe  is  a  fign  of 
fine  weather,  becaufe  it  indicates  that  evaporation  has  ceafed. 
Dry  ftones  and  moift  earth  announce  fine  weather;  dry 
earth  and  moift  ftones  announce  rain. 

17.  The  winds  which  begin  to  blow  in  the  day-time,  are 
much  ftronger,  and  endure  longer,  than  thofe  which  begin  to 
blow  only  in  the  night. 

18.  Weather,  whether  good  or  bad,  which  takes  place  in 

tkc 
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the  night-time,  is  not,  in  general,  of  long  duration ;  and, 
for  the  moft  part,  wind  is  more  uncommon  in  the  night 
than  in  the  day-time.  Fine  weather  in  the  night,  \\\l\\  fcat- 
tered  clouds,  does  not  laft. 

19.  A  Venetian  proverb  fays,  that  a  fadden  ftorm  from  the 
north  does  not  laft  three  davs. 

20.  The  hoar-froft,  which  is  firft  occafioned  by  the  eaft 
wind,  indicates  that  the  cold  will  continue  a  Ions  time,  as 
was  the  cafe  in  1770. 

21.  If  it  thunders  in  the  month  of  December,  moderate 
and  fine  weather  may  be  expected. 

22.  If  it  thunders  at  intervals  in  the  fpring  time,  before 
the  trees  have  acquired  leaves,  cold  weather  is  flill  to  be  ex- 
ped^ed. 

23.  If  the  wind  does  not  change,  the  weather  will  remain 
the  fame. 

Such  almoft  are  the  figns  of  the  variations  of  the  atmo- 
fphere;  but  I  will  not  be  anfwerable  for  the  certainty  of 
them  all.  Plutarch,  in  his  Problems,  where  it  is  afked  why 
a  horfe  who  has  efcaped  from  a  wolf  becomes  fleeter,  re- 
plies, that  becaufe,  by  a  Angle  aftion,  but  executed  with 
great  force  and  vigour,  he  has  acquired  a  difpofition  to  run- 
ning and  a  habit  of  fpecd;  or  perhaps,  becaufe  he  is  natu- 
rally fwift  and  agile  :  but  he  adds,  perhaps  neither  of  thefe 
is  true.  This  obfervation,  I  am  afraid,  will  apply  to  fome 
of  the  vulgar  prognoftics  of  the  prcfent  day.  For  example, 
we  are  told,  that  it  is  a  fign  of  fertility  in  any  year  when  a 
fly  is  engendered  in  an  acorn  of  that  year ;  and  that  it  is  the 
"fign  of  a  pcftilential  year,  if  there  ifllies  from  it  a  fpider. 
Should  the  reafon  be  aflced,  it  might  be  replied,  that  neither 
of  thefe  is  tnie.  I  might  venture  to  fay  as  much  of  thofe 
popular  tales  in  regard  to  certain  critical  days  of  the  month ; 
yet  we  mufl;  ftill  have  forae  refpe6l  for  popular  proverbs, 
which  are  often  founded  on  obfervation  and  reafon.  Thus  it 
isfaid,  that  if  it  rains  on  the  3d  of  May,  the  day  of  the  Holy 
Qxok',  or  on  the  23d  of  April,  St,  George's  day;  or  the 
B  b  3  15th 
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15th  of  June,  St.  Vitus's  day,  Sec. ;  in  the  firft  cafe  the  nuts 
will  be  fpoiled ;  in  the  fecond,  the  figs  j  and  in  the  third, 
the  grayes.  All  this  nay  be  true  to  a  certain  degree,  that 
is  to  fay,  when  it  rains  for  a  certain  number  of  days  about 
thefe  periods ;  becaufe,  if  rain  falls  at  the  time  when  fruit- 
trees  are  in  bloflbm,  it  carries  off  the  fecundating  farina,  and 
by  thefe  means  renders  them  barren. 

In  regard  to  the  general  qualities  of  the  feafons,  and  their 
influence,  attention  may  be  paid  to  the  following  figns  :— 
If  the  earth  and  air  abound  with  infecls,  worms,  frogs,  lo- 
cufts,  &c.;  if  the  walnut-tree  has  mere  leaves  than  fruit; 
if  there  are  large  quantities  of  beans,  fruit,  and  fifli  j  if 
the  fpring  and  fummer  are  too  damp ;  it  hcar-froft,  fogS;, 
and  dew  come  on  at  times  when"  they  are  not  generally  feenj, 
the  year  will  be  barren :  the  oppofite  iigiis  announce  fer- 
tility and  abundance.  Animals  fecm  alfo  to  forefee  and  pro- 
gnofticate  fertility  or  barrennefs  :  it  is  faid  that  when  the 
birds  flock  together,  quit  the  woods  and  iflands,  and  retire 
to  the  fields,  villages  and  towns,  it  is  a  fign  that  the  year 
will  be  barren. 

A  great  quantity  of  fnow  in  winter  promifes  a  fertile  year, 
but  abundant  rains  give  reafon  to  apprehend  that  it  will  be 
barren.  A  winter,  during  which  a  great  deal  of  fnow  and 
rain  falls,  announces  a  very  warm  fummer.  It  is  generally 
believed  that  thunder  and  florms  in  winter  prognofticate 
abundance,  becaufe  they  fertilife  the  earth.  When  the  fpring 
is  rainy,  it  produces  an  abundant  crop  of  hay  and  of  ufelefs 
herbs,  but  at  the  fame  time  a  fcarcity  and  dearth  of  grain. 
If  it  is  warm,  there  will  be  plenty  of  fruit,  but  they  will  be 
almofl;  all  fpoilt.  If  it  is  cold  and  dry,  there  will  be  few  fruit 
or  grapes,  and  filk-worms  will  not  thrive.  If  it  is  only- 
dry,  there  will  be  few  fruit,  but  they  will  be  good.  In  the 
laft  place,  if  it  is  cold,  the  fruit  will  be  late  in  coming  to  ma- 
turity. 

If  the  fpring  and  fummer  are  both  damp,  or  even  both 
drv,  a  fcarcity  and  dearth  of  provifions  is  to  be  apprehended. 

If 
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If  the  fummer  is  dry,  there  will  be  little  corn  :  difeafes  will 
alfo  prevail ;  but  they  will  be  more  numerous  if  it  is  wami. 
If  it  is  moderately  cold,  the  corn  will  be  late;  but  there  will 
be  a  great  deal  of  it ;  and  the  feafon  will  occafion  few  dif- 
-cafcs. 

A  fine  autumn  announces  a  winter  during  which  winds 
will  prevail:  if  it  is  damp  and  rainy,  it  fpoils  the  grapes,  in- 
jures the  fown  fields,  and  threatens  a  fcarcity.  If  it  be  too 
cold,  or  too  warm,  it  produces  many  maladies.  Alongfeve- 
rity  of  the  feafons,  either  by  winds,  drought,  dampnefs,  heat 
or  cold,  becomes  exceedingly  deftruclive  to  plants  and  ani- 
mals. In  general,  there  is  a  compensation  for  rain  or  drought 
between  one  feafon  and  another.  A  damp  fpring  or  fummer 
is  commonly  followed  by  a  fine  autumn.  If  the  winter  is 
rainy,  the  fpring  will  be  dry;  and  if  the  former  is  dry,  the 
latter  will  be  damp.  When  the  autumn  is  fine,  the  fpring 
will  be  rainy.  That  this  alternation  is  in  general  verified 
may  be  feen  in  a  Journal  carried  on  fur  forty  years,  and  for- 
merly edited  by  M.  de  Poleni. 

IX.  0?i  the  Eff-'eBs  of  Oil  in  Cafes  of  the  Bite  of  Serpents  i 
republijked  from  the  Charlejiozun  (Bojitb-Carolina)  City 
Gazette  *. 


I 


Meflrs.  Freneau  and  Paine, 


READ  with  pleafure,  in  your  paper  of  the  2lft  of  No- 
vember, "  fome  Ihort  directions  for  the  cure  of  the  plague,'* 
compofed  from  a  fmall  pamphlet  lately  publidied  by  Count 
Berchtold  at  Vienna,  by  the  ufe  oifveet  olive  oil. 

To  take  off  the  fharp  edge  of  misfortune,  or  to  meliorate 
the  condition  of  man,  is  a  godlike  employment.  Count 
Berchtold  will  be  defervedly  clafled  by  the  philanthropift 
^mong  the  benefactors  to  mankind. 

In  great  cities,  particularly  in  London,  a  number  of  per-!- 

*  From  the  Amfrican  Medical  Refofiiorj\ 

£  b  4  fons 


57^  On  the  EffeBs  of  O'll 

fons  procure  their  livelihood  by  catching  vipers.     They  are 

employed  by  chemifts,  apothecaries,  Sec. 

I  remember,  fome  \'ears  before  leavinfr  England,  to  have 
read,  in  the  Philolbphicul  TranfaAions  of  the  Royal  Society 
in  London,  a  curious  circumilance  relative  to  one  of  thefe 
viper-catchers. 

A  member  of  the  fociety  had  received,  cafuallv,  informa- 
tion that  a  man  engaged  in  this  bufinefs  was  frequently 
bitten,  and  that  he  cured  himfelf  by  fweet  oiii'e  oil.  After 
confiderable  inquir}^,  the  viper-catcher  was  found,  and  the 
queftions  aflced,  \vhether  he  did  cure  himfelf  bv  the  oil  ?  and 
whether  he  was  willing  to  trratifv  a  number  of  gentlemen  of 
the  fad  ?  The  man  anfwered  affirmatively  to  both  queftion^. 
Accordingly,  a  moft  numerous  meeting  of  the  Royal  Society 
was  convened,  compofed  of  a  confiderable  number  of  the 
p.obihiy,  &c.  The  viper-catcher  attended,  accompanied  by 
liis  wife,  with  a  large  viper:  and  laying  his  arm  naked  to  the 
flioulJer,  fuffered  the  irritated  reptile  to  ftrike,  which  it  did 
ver\  forcibiv.  His  wife  permitted  the  poifon  to  operate  till 
her  hulband's  head,  face,  and  tongue  were  greatly  fwelled, 
his  arm  and  face  alfo  very  black,  and  his  fenfes  nmch  af- 
fected, wheri  he  applied  the  oil,  by  pouring  a  fmall  quantity 
down  his  throat,  and  bathing  the  part  bitten.  The  man  gra- 
dually and  foon  recovered. 

This  circumltance  bcino;  ftrongly  impreiTed  upon  my 
m';nd,  and  knowing  that  the  poifon  of  an  Englifli  viper  is 
confidered  in  that  country  the  moft  fubtile  in  nature,  deter- 
mined me  to  try  its  antidotal  power  in  the  bite  of  the  rattle- 
fnakc,  the  fjrll  opportunity  which  fhould  offer,  on  mv  retire- 
ment from  Charlcftown  to  the  back  cnuntrv,  now  called 
Pendleton  Countv.  T  was  alfo  particularly  impelled  to  make 
the  trial,  from  a  confideration  of  the  newn^fs  and  wijdnefs 
of  the  countrv,  and  the  number  of  my  family,  beiide  which 
there  were  hardly  a  dozen  more  in  the  country.  This  was 
in  the  year  1786. 

In  about  a  njonth  flfter  mv  arrival,  a  pcrfon  in  full  fpeed 
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cajiie  to  niv  camp,  and  moft  urgently  begged  to  know  if  I 
could  afliil  a  nian  who  had  juft  been  bitten  by  a  very  large 
rfnUe-fnake.  Although  1  lamented  the  misf'^rtune,  I  re- 
juiced  at  the  opporiuuitv  it  ofi'ered  to  afcertain  fully  the  pro-, 
peity  of  olive  oil  as  an  antidote  to  this  deadly  poifon  ;  ac- 
cordingly I  put  a  phial  of  oil  in  my  pocket,  and  mounted 
the  meflenger's  horfe. 

When  I  arrived  at  the  unfortunate  man's  cabin,  he 
ftruck  me  as  the  moft  frightful  object  I  had  ever  beheld. 
His  head  and  face  were  prodigioufly  fwelled,  the  latter  black; 
his  tongue  proportionably  enlarged,  and  out  of  his  mouth; 
his  eyes  as  if  Ihooting  from  their  fockets ;  his  fenfes  gone, 
and  every  appearance  of  immediate  fuffocation.  He  had 
been  ftruck  on  the  fide  of  the  foot,  about  the  middle,  in  the 
hollow. 

Immediately,  but  with  great  difficulty,  I  got  down  two 
table-fpoons  full  of  oil.  Its  effeft  was  almoft  inftantaneous, 
and  artonilhingly  powerful  in  countera6ling  the  poifon,  as 
appeared  by  the  llrong  though  quick  convulfions  that  fol- 
lowed. In  about  thirty  minutes  it  operated  ftrongly,  both 
«metically  and  cathartieally ;  after  which  the  fwelling  of  the 
head,  face,  Sec.  gradually  abated,  and  the  tongue  began  to 
afl'ume  its  place.  In  about  two  hours  he  was  fo  far  reco- 
vered as  to  be  able  to  articulate,  and  from  that  time  reco- 
vered faft.  The  oil,  inwardly  taken,  and  applied  to  the  foot 
And  leo",  both  exceedinjrlv  fwelled,  did  not  exceed  feven  or 
eight  fpoons  full. 

The  number  of  cafes,  of  a  like  nature,  in  the  courfe  of 
twelve  years,  has  been  confiderable;  in  all  which,  olive  oil 
has  proved  jtfelf  to  be  peculiarly  adapted  and  fully  adequate 
to  the  worft  of  cafes,  if  timely  applied.  It  is  a  remedy  w'hich 
every  perfon  may  command  (niay  have  at  hand  when  others 
cannot  be  procured),  and  ought  not  to  be  without;  indeed, 
many  cautious  people  here  carrv  a  fmall  phial  of  oil  con- 
ftantly  about  them.  It  has  aU'o  been  uied  with  equal  fuc- 
tefs  when  horfes,  cattle,  and  dogs  have  been  bitten.     Thus 
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is  the  mind  relieved  from  terror  in  thofe  whofe  occupatloii 
ilibje^ts  them  to  the  bite  of  the  fnakes,  from  a  well-grounded 
confidence  in  the  cert.Tin  efficacy  of  the  oil^  and  to  which 
eveiT  one  may  have  inflant  recurrence. 

The  cafe,  I  am  informed,  has  occ\irred,  where  the  oil  fuc- 
ceeded  when  given  'to  a  woman  bitten  by  a  mad  dog,  under 
flrong  fymptoms  of  hydrophobia ;  but  at  prefent  I  am  not 
fufficiently  in  poffeffion  of  particulai*s  to  warrant  its  com- 
nnmication. 

I  can  hardly  excufe  myfelf  of  criminal  negleft  in  having  fo 
iong  omitted  to  make  thus  public  this  fovereign  antidote  to 
the  word  of  animal  poifons.  The  knowledge  of  the  efficacy 
of  the  olive  oil  is  abundantly  difFufed  in  this  county,  and 
partially  in  fome  of  the  adjoining  counties. 

The  infertion  of  the  foregoing  particulars  in  your  Citv  and 
Carolina  Gazettes,  muft  make  its  invaluable  properties  gene- 
rally known. 

With  great  efteem,  I  am,  8cc. 
Pendleton  County,  July  4,  1798.  J.  MILLER. 

X.    Thoughts  on  Deafnejs  ;    with   a  new  Mode  of  viaUng 
Deaf  PeopU    hear.      M^ritten    i^th  December   1 798,    hj, 
^P.  Whyte,  M.D. 

His  Majejljs  Ship  Atlas, 
SIR,  Torlaj,  i.)th  Augujl  i'jC)(^, 

A  J.AVING  feen  in  a  late  newfpaper  an  account,  copied 
from  your  Magazine,  of  a  new  mode  of  conveying  founds 
for  the  benefit  of  deaf  perfons,  propofed  by  Profeflbr  Blu- 
menbach,  I  have  extra(9:ed  from  my  Medical  Diary  what  I 
wrote  fome  months  ago  on  tWs  fubje,6l. 

As  my  ideas  were  formed  without  any  knowledge  of  tht 
German  difcovery,  you  will  oblige  me  much  by  giving  then* 
a  place  in  your  very  valuable  Mifcellany. 

I  am.  Sir,  your  humble  fervant, 
The  Editor  of  the        \  P.  WHYTE. 

^hilofophical  Magazine,  J  IT 
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IT  has  been  a  general  remark,  tliat  deaf  people  fpeak  in  a 
very  low  tone  of  voice,  w  hilc  they  then^felves  conceive  thai 
they  fpeak  yery  loud.  It  is  fuppoi'ud  that  the  deaf  perfon, 
not  being  fo  cafily  afTeiiled  by  found,  anfvvers  in  what  he  be- 
lieves to  be  the  proper  and  correfponding  pitch. 

I  came  down  laft  night  from  London  to  Gofport  in  the 
ftage-coach  :  one  of  the  paiTengers,  a  woman,  was  extremely 
deaf.  A  few  weeks  before,  I  had  travelled  in  a  fimilar  ve- 
hicle with  an  unentcrtaining  companion  of  the  fame  kind. 
My  attention  has  been  thereby  turned  to  the  fubje£l;  and 
I  am  led  to  mal^e  the  following  remarks  : — 

For  that  deafnefs  arifing  from  impaired  excitability  of  the 
organ  of  hearing,  properly  fo  called,  I  know  of  no  remedy ; 
I  confine  what  I  have  to  fay  to  that  fpccies  of  it  which  is 
occafioned  by  a  difeafed  ftate  of  tympanum,  or  the  external 
meatus. 

In  either  of  thefe  laft  cafes  founds  communicated  bv  tlic 
external  ear  appear  to  be  of  a  lower  pitch  than  in  reality  they 
are;  while,  if  the  Euftachian  tube  continues  permeable,  thofe 
communicated  through  the  mouth  appear  higher  and  louder 
than  ufual.  Even  where  the  ear  and  all  its  parts  and  paf- 
fages  are  in  health,  founds  communicated  through  the  mouth 
are  more  perfeft  than  thofe  which  pafs  through  the  external 
meatus.  This,  perhaps,  is  occafioned  partly  by  the  con- 
cavity of  the  mouth,  and  partly  by  the  folidity  of  the 
teeth.  In  pcrfons  whofe  tympanum,  or  whofe  external 
meatus  is  difeafed,  it  is  probable  that  the  ear,  from  habit, 
becomes  more  fenfible  to  the  vibrations  of  found  com- 
jtiunicated  through  the  Euftachian  tube,  than,  without  fuch 
a  circumftance,  it  otherwife  would  be. 

Sound  being  more  eafily  communicated  through  the  me- 
dium of  folid  than  of  rare  bodies,  I  apprehend  that  a  long 
wire  held  in  the  mouth  would  be  much  more  ferviceable 
jLo  fuch  a  deaf  perfon^  than  the  largeft  trumpet  applied  to  the 
jtxternal  ear. 

It  jpoflefles  alfo  the  advantage  of  being  extremely  portable, 
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and  may  at  all  times  be  ufcd  without  inconvenience,  and 
almoft  without  being-  obferved. 

I  fhall  certainly  make  trial  of  it  in  the  firft  cafe  that 


occurs. 


XI.  On  the  AJfaying  of  Ores  by  Fujion,  By  Mr.  David 
MusHET  of  the  Clyde  Iron  JVbrks.  Communicated  by  the 
Author. 
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.Y  Paper  in  the  Number  for  July  concluded  with  a 
table  of  the  proportions  requifite  to  obtain,  from  all  the  va- 
rious iron-ftones,  an  accurate  alfay  ;  the  perfeftion  of  which 
is  always  indicated  by  the  faperior  tranfparency  of  the  flux, 
and  the  fuper-carbonation  of  the  metallic  button.  By  fcru- 
puloufly  following  thcfe  and  limilar  proportions  as  the  exi- 
gencies of  the  ore  may  point  out,  crude  iron  will  always  be 
obtained  of  the  fineft  quality,  carbonated  beyond  whatever 
is  produced  in  the  large  way  of  manufa6lure,  and  its  furface 
covered  with  a  beautiful  carburet  of  iron,  either  in  fmall 
lliining  fpccula,  or  in  the  ftate  of  a  thin  membrane.  By 
a  flight  gradation  of  change  in  the  proportions  of  the  com- 
ponent parts  of  the  flux,  the  metal  of  the  fame  iron-ftone 
may  be  made  to  pafs  through  all  the  inferior  ftates. 

Since,  then,  all  iron-ftoi^es  in  the  aflay-furnacc  may  be 
made  to  give  out  their  iron  at  pleafure,  of  all  the  various 
qualities,  it  is  furely  erroneous  to  afliert,  that  fuch  and  fuch 
iron-ftones  contain  fuch  and  fuch  qualities  of  iron;  that  this 
«»ne  affords  metal  of  the  finefl:  quality,  while  that,  on  the 
contrary,  yields  iron  lit  only  for  forge-pigs  or  ballaft;  yet  thi§ 
is  the  univerfal  language  in  the  manufactory.  In  this,  as 
in  many  inftances,  we  accommodate  the  language  to  our 
ideas,  rather  than  our  ideas  to  truth.  The  fuffrage  of  pre- 
vailing cuftom  has  iniperceptiVjly  aflTociated  with  oiu-  ideas 
many  abfurdities  which  we  arc  afterwards  afljamed  to  ac.. 
knov.rledge,  and  which  darkeu  tlie  gleam  of  truth,  or  K-nder 
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it  appnrcnlly  ridiculous,  merely  btcaufe  it  is  at  variance  with 
our  prejudites.  Where  fcicnce  guides  not  the  nianufa<ilurer, 
or  is  fcorncd  hy  him,  his  train  of  reafoning,  though  far  from 
being  jult,  is  (liort ;  it  is  fitted  to  the  narrow  culture  of  hi* 
mind,  and  confonant  to  a  barbarous  nomenclature  of  re- 
ceived ufagc  *. 

In  order  to  elucidate  ftill  farther  how  much  the  quality  of 
the  iron  is  dependent  upon  the  proportions  of  the  mixtures, 
in  combination  with,  or  given  to  the  ores,  let  a  determinate 
quantity,  fay  an  ounce,  of  the  oxyde  of  pure  malleable  iron 
be  taken; — this  we  arephyfically  certain  contains  no  mixture 
except  oxygen  exifting  in  quantity  proportioned  to  the  ftagc 
of  oxydation,  the  quantity  being  afcertained  by  its  degree  of 
obedience  to  the  magnet;  when  the  quantity  of  oxygen  given 

•  I  cannot  refift  noticing  one  inftance,  prevalent  at  iron-works,  of  that 
blind  reverence  to  the  opinion  of  our  preJecciTors,  whofe  lources  of  know- 
ledge muft  necelTarilv  have  been  few  and  contrafted.  When  fuper-car- 
bonatcd  crude  iron  i's  run  from  the  furnace,  it  is  frequently  covered  with 
a  fcurf,  which  when  cold  is  found  to  be  a  coating  or  plumbago  (carburet 
of  iron)  remarkably  brilliant;  fometi«nes  in  fmall  fpecks,  and  at  otiitr 
times  in  large  flakes :  this  lubftance  is  univerfally  denominated  fulpbia^ 
and,  as  the  moft  expreflive  adjeftive  for  that  quality,  we  fay  that  the  iron 
is  fulpb'eiy.  There  are  not,  perhaps,  two  fubftances  fo  oppofue  in  their 
degrees  of  inflammability,  or  fo  widely  diiFtrent  in  their  propenies,  as 
fulphur  and  plumbago  ;  the  exiftence  of  the  latter  almoft  wholly  fuppofes 
a  total  abfence  of  the  former  :  yet,  fuch  is  the  want  of  inveftigation,  or  the 
flighteft  momentary  refleftion,  that  an  indolent  belief  is  palled  as  to  the 
prefence  of  a  fubftance  diametrically  oppoate  to  that  which  is  cxprefftd- 
Sitlpbhr  has  hitherto  been  the  philofopher's  ftone  of  the  iron  manufactory  j 
to  its  prefence  is  attributed  the  production  of  bad  iron — when  the  metal  is 
irt  its  moft  valuable  ftate,  it  is  alfo  fulpburj; — it  prevents  caft  iron  from 
becoming  malleable;  and  \i  fiupbur  were  altogether  abfent,  hard  or  whit* 
caft  iron  could  not  be  produced.  If  caft  iron  is  found  coloured,  it  is  by 
t)\c fulphur  ;  is  it  cryftalllfed  and  coloured,  then  it  has  fulphur  to  excef$| 
fhould  it  hav£  loft  its  ftrength,  or  have  become  loofe  in  the  fradure  by  aa 
exccfsof  flirinkage  in  large  caftings,  ftill  it  is  by  the  agency  of  fulphur: 
in  Ihort,  in  every  procefs  in  the  manufacturing  of  iron,  fulphur  explains 
the  whole  phenomena  1  it  is  execrated  in  one  procefs,  and  anxioufly  looked 
for  in  another. 

to 
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to  it,  by  the  decompolitlon  of  water,  exceeds  25  fer  cent,  fevi'- 
traces  of  magnetic  attraftion  are  perceptible:- — introduce  this 
oxyde  into  a  covered  crucible,  without  any  audition,  and 
expofe  it  to  a  violent  degree  of  heat  for  40  minutes,  (longer 
in  proportion  to  the  quantity,)  a  button  of  highly  oxygenated 
crude  iron  will  be  obtained  :  if  the  heat  is  continued, longer 
than  is  ncceffary  to  eflcct  this,  a  fmall  mafs  of  malleable 
iron  will  be  found  occupying  the  bottom  of  the  crucible. 
The  produce  in  either  cafe  will  be  fliort  of  the  real  quantity 
of  metal  contained  in  the  oxyde.  When  oxygenated  crude 
iron  is  obtained,  the  ore  from  which  it  is  produced,  to  life 
the  common  phrafeology,  is  faid  to  contain  had  iron.  That 
this  has  no  relation  to  truth,  will  be  feen  by  taking  another 
portion  of  the  fame  oxyde ;  let  it  be  mixed  either  with  chalk 
or  lime,  and  a  little  botde-glafs,  to  conftitute  fulibility,  and 
expofed  to  a  iimilar  degree  of  heat  with  the  former;  the 
whole  contents  in  iron  will  then  be  found  revived,  and  oc- 
Gupyin*"-  the  bottom  of  the  crucible  in  the  ftate  of  fine  car^ 
bonated  crude  iron.  Here  then  is  a  complete  alteration  in 
thequality  of  the  metal,  though  obtained  from  the  fame  ore  j 
tor  we  cannot  conlidcr  iron  combined  with  oxygen,  to  which 
earthy  bafes  are  given,  in  any  other  light  than  that  of  an 
ore.  Again,  let  a  portion  of  mixture,  exa611y  fimilar  to  the 
lail,  have  added  to  it  double  or  triple  its  weight  of  bottle 
glafs,  and  fubject  the  whole  to  an  equal  heat  with  the  for- 
mer experiments,  nearly  a  complete  revival  of  all  the  metal 
will  be  found  to  have  taken  place;  its  quality,  however,  will 
be  highly  oxygenated  and  britde.  Such  experiments  clearly 
demonftrate,  that  the  various  qualities  of  crude  iron  are  en- 
tirely owing  to  the  mixtures  in  the  ore,  and  their  treatment) 
and  that  iron,  conlidered  as  a  fimple  metallic  fubftance,  ia 
the  fame  in  point  of  quality  in  all  ores. 

If  iron  was  originally  formed  in  a  metallic  ftatc,  its  pro- 
perty of  decompofing  water,   whether  cafually  expofed  to  a 
moid  atmofpherc,   or  removed  at  various  depths  from  the; 
furface,  furnifties  an  hvpothefis  as  to  the  primitive  principle 
5       '  of 
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©f  iron  ores ;  that  part  of  the  water — by  far  the  greateft — 
which  remained  undecompofed,  would  ferve  as  a  medium,  or 
rehicle  of  fufpenfion,  and  conveyance  to  the  oxyde;  this 
again,  in  its  turn,  would  be  dcpofited  either  at  the  fountain- 
head,  or  at  a  greater  or  lefTer  diftance  from  it,  according  to 
the  affinities  exerted  upon  it  by  other  fubftances  with  which 
it  might  come  in  contact.  Correfponding  with  this  fuppo- 
fition,  we  commonly  find  thofe  ores  which  are  formed  in 
vertical  mafl'es  or  knobs,  approached  bv  a  great  number  of 
fmall  veins  occupying  the  fmallell  fiffure  or  crevice  in  the 
Tock.  Time,  and  the  re-aftion  of  additional  water  and 
acids,  would  a  fecond  time  carry  off  a  portion  of  the  ore  in 
chemical  union;  this,  by  the  exertion  of  new  affinities, 
would  become  precipitated,  and  mixed  with  the  fufpended 
earths,  to  form  regular  ftrata  of  iron-ftone.  To  fuch  a  pri- 
mary and  fecondary  agency  of  formation  may  be  attributed 
the  general  fuperior  richnefs  of  ores  found  in  irregular  ver- 
tical niafles,  to  that  of  iron-ftones.  Tlie  fame  caufe  will 
alfo  explain  why  more  determinate  qualities  of  iron  are  ob- 
tained from  primitive  ores,  than  from  thofe  of  a  fecondary 
formation.  In  the  former,  the  mixtures  are  commonly 
fewer,  and  the  quality  of  the  malleable  iron  more  decided  ; 
in  the  latter,  the  quality  of  the  metal  is  lefs  certain,  and  more 
various,  from  the  mixtures  being  more  numerous.  Hence 
we  may  alfo  trace  the  reafon  of  the  fuperior  qualities  and 
marks  poflefifed  by  fome  of  the  foreign  fabrics  over  each 
other,  where  the  fame  fuel  has  been  ufed,  and  the  fame  eourfc 
of  manufacture  followed. 

Having  fo  far  confidered  crude  iron,  in  regard  to  its  fuff- 
bility,  and  the  facility  with  which  it  becomes  changed  into 
various  degrees  of  carbonation  or  oxygenation,  conftituiino- 
a  variety  of  qualities  moft  pointedly  diftinguiflied  in  com- 
merce, and  in  which  the  metallurgift  difcovers  widely  dif- 
ferent properties  and  charafteriftic  forms;  I  fhall  next  pro- 
ceed to  mention  in  what  manner  ftrenffth  mav  be  jrivcn  to 
any  quality  of  crude  iron  which  may  probably  be  obtained 

bv 


hy  the  U'.fion  of  an  ore,  and  from  tvhat  fource  tikis  property 
is  derived. 

Upon  a  former  occafion  I  have  mentioned  that  iroti,  ob* 
taincd  from  argillaceous  ores,  poirelVcd  a  degree  of  ftrength 
bevond  that  obtained  from  the  other  genera.  This  truth 
daily  prefents  itfclf  to  our  obfervation  in  the  large  fcale  of 
manufafture ;  and  however  erroneous  the  reafoning  of  the 
manufafturer  as  to  the  caufe,  yet  lb  evident  are  the  confc- 
quences  produced,  that  we  mull  immediately  attribute  them 
to  fonie  fource  beyond  the  cafualties  of  operation  in  the 
fmelting  furnace.  In  the  explanation  of  this  facl,  as  on  \\\t 
degrees  of  oxygenation  and  carbonation  in  general,  the  ma- 
nufaelurer  has  recourfe  to  the  exiftent  nature  of  the  iron 
in  the  ore,  and  denominates  the  metal  contained  in  fuch  and 
fuch  an  ore  to  be  *'  ftrong,  coarfe,  ill-melting  iron ;"  Oi 
^^  weak,  tender  iron,  pofleffing  no  body."  That  iron-flones 
and  ores  yield,  in  the  operation  of  fmelting,  different  quali- 
ties of  crude  iron,  as  to  ftrength,  is  an  undeniable  fact ;  and 
that  the  fame  variety  attaches  to  iron  when  converted  to 
malleability  is  a  truth  daily  evinced  in  our  forges :  yet  thefe 
fa6ls  bv  no  means  entitle  us  to  conclude,  without  farther  in- 
veftigation,  that  thefe  varieties  of  ftrength  are  the  hereditary 
property  of  the  priftine  formation  of  the  metal.  This  in- 
ference accords  with  a  hafty  view  of  the  matter,  and  a  bare 
coniprehcnfion  of  eflc6ls,  without  tracing  to  its  fource  the 
modifying  principle  of  the  whole.  The  theor)'  which  I 
have  adopted,  and  which  in  every  ftep  I  have  found  fup- 
ported  bv  numerous  experiments,  upon  different  fcales,  and 
bv  a  lono-  courfe  of  practical  obfervation,  explains  to  me, 
with  much  more  eafe  and  harmony,  the  whole  phenomena 
of  quality  in  ores  and  iron-ftoncs. 

To  illuftrate  that  part  of  my  theory  relative  to  ftrength^ 

let  the  preceding  experiment,  wherein  carbonated  crude  iron 

yas  produced  from  the  oxyde  of  pure  iron,  be  repeated  with 

the  addition  of  a  little  pure  clay.     If  the  clay  added  be  half 

•  the  weight  of  the  lime  alfo  ufed,   the  iion  will  be  found, 

when 
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\s#»cri  fiibje^^ted  to  the  gauge,  much  fupcrlor  In  ftrength ; 
hnd  if  the  experiment  be  ar.curately  performed,  the  metal  will 
be  but  a  little  reduced  in  point  of  carbonation.  The  follow- 
ing proportions  will  give  accuracy  to  the  rcfuk  :— Oxyde  of 
iron,  4  parts — Lime,  3 — Clay,  i — Glafs,  3=  10  parts.  By 
mixing  clay  with  the  flux  in  all  experiments,  the  ftrength  of 
■the  crude  iron  is  improved.  This  point  may  be  urged  fo  far 
as  to  form,  by  an  extra-addition  of  clay,  a  flux  of  difficult 
fufion ;  in  which  the  iron  becomes  fuipended  in  globules, 
which  are  partially  malleabilifed  apart  from  each  other.- 
Crude  iron,  obtained  with  a  fupcrior  mixture  of  clay,  in  all 
its  ftages  of  quality,  pofl'efTcs  a  greater  degree  of  ftrength  than 
iron  from  calcareous  iron-ftones.  Iron  from  argillaceous 
iron-ftone  is  reckoned  ftrongeft  when  carbo-oxygenated ; 
that  extra6led  from  calcareous  iron-ftone  is  reckoned  to 
poirefs  moft  ftrength  when  oxygenated,  mottled.  I  would 
far  exceed  the  limits  of  the  prefent  communication,  were  I 
to  enter  fully  into  this  curious  fubject,  and  particularife  the 
different  refults  obtained  by  the  flifion  of  ores  with  different 
earths  in  various  proportions:  all  my  experiments  have  fully 
proved  to  me,  that  originally  the  quality  of  the  iron,  Amply 
confidered,  was  the  fame ;  that,  as  it  underwent  change  by 
decompofition  and  new  combination,  it  became  united  to 
foreign  fubftances,  poflefl[ing  widely  different  properties ;  and 
which  mixture,  by  a  general  fufion,  imparts  to  the  metal  va- 
rious properties,  feldom  homogeneous,  but  frequently  other- 
wife  :  in  fliort,  that  the  numberlefs  mixtures  with  which  it 
is  combined  are  not  neutral  in  fufion,  but  convey  an  altera- 
tion to  the  quality  of  the  reduced  iron.  I  hope  to  refume 
this  fubjed  when  my  experiments  will  be  more  extended  by 
the  examination  of  a  vaft  variety  of  iron-ftones,  and  ftiall 
then  point  out  the  confequent  effeds  of  their-  application  to 
the  manufadlure  of  caft  and  malleable  iron. 

The  affavinjr  of  primary  ores  comes  next  under  confidera- 
tion.  Thefe,  I  have  already  faid,  poffefs  a  much  greater  di- 
verfity  of  external  character,  as  well  as  internal  variety,  than 

Vol.  IV,  C  c  thofe 


385  On  the:  ■^'Iffdying  of  Ores  by  Fitjion. 

thofe  of  iron-Iione.  When  aflaycd  w  ith  a  vitreous  fluM, 
either  of  falls,  alkalies,  or  filex,  the  rcfults  arc  rendered  very 
uncertain  and  erroneous :  when  pot-afh,  tartar,  Sec., are  ufed, 
the  crucible  is  often  dedroyed,  and  the  compound  entirely 
loft  :  when  bottle  glafs  and  a  mixture  of  thefe  are  ufed,  the 
fcoria  formed  is  fo  very  black  and  ponderous  as  to  give  the 
nioft  prefumable  indication  of  the  fccretion  of  metallic 
oxyde  :  this  is  afterwards  verified  by  fufing  the  mafs  with  a 
mixture  of  dried  chalk  and  charcoal,  a  globule  of  metal  will 
be  obtained,  which  evinces  the  richnefs  of  the  fcoria ;  this, 
having  loft  its  colouring  principle  (the  metal),  becomes  clear 
and  tranfparent.  The  rcfults  from  thefe  ores  by  fufion  afford 
various  produ6ls,  and  lead  to  different  conclufions :  I  fliall 
mention  feveral  of  them. 

The  Cumberland  iron  ore,  when  introduced  into  a  cru- 
cible without  any  additional  mixture,  fufes  eafily,  and  forms 
an  opaque  fcoria,  internally  of  a  black  colour,  but  towards 
the  furface  covered  with  fine  {hades  of  brown ;  this  arifes 
from  a  partial  oxygenation  of  the  femi-revived  metal  while- 
cooling,  and  is  often  injured  by  a  freftl  combination  of 
oxygen.  If  the  crucible  remains  found,  and  the  melted 
mafs  is  kept  in  a  ftate  of  extreme  divifion  for  an  liour,  a 
confiderable  quantity  of  metal  will  be  fouiKl  precipitated, 
but  fo  highly  oxygenated  as  to  ftiiver  to  pieces  if  expofed  to 
air  before  it  is  entirely  cooled.  If,  when  the  crucible  is  taken 
from  the  furnace,  it  be  flightly  inclined  to  one  fide,  and  the 
vitrilied  fluid  entirely  removed  from  the  furface  of  the  metal, 
a  violent  deflagration  will  immediately  enfue,  the  eje^led 
.  globules  will  be  thrown  three  feet  upwards  from  the  mouth 
of  the  crucible :  if  the  quantity  of  metal  does  not  exceed 
5.00  grains,  it  will  totally  difappear,  except  a  rough  dark- 
blue  oxyde  in  th-e  bottom  of  the  crucible,  not  above  i-4tb 
of  the  original  weight.  The  metal  thus  oxydated  will  be 
found  in  fmall  fphcrules  of  a  hlackifti  colour,  and  fpongy 
around  the  fpot  occupied  by  the  crucible. 

This  curious  appearance  is  in  fact  a  combuftion  of  iron 

by 
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by  oxvgen  gas,  furniflied  by  the  dccdnipofition  of  atmofplie- 
rlc  air :  it  is  an  operation  wliich  the  accurate  obferver  may 
daily  fee  manifefted  in  almoft  every  department  of  the  foun- 
dery  and  forge.  By  a  juft  comprehenfion  of  it,  and  a  proper 
appreciation  of  its  effe6ls,  \ve  have  a  key  for  the  elucidation 
of  the  fource  and  adlion  of  many  fa6ls  long  wrapped  in  myf- 
tery,  or  which  have  been  explained  upon  principles  deftitute 
of  ftability,  and  unallied  to  the  fundamental  operations  of 
truth. 

In  place  of  withdrawing  the  crucible  immediately  upon 
the  feparation  of  the  crude  iron,  were  it  to  remain  for  an 
.hour  longer  under  an  inferior  degree  of  heat,  fo  as  to  confo- 
lidate  the  metal  without  again  fufing  it,  then  the  whole  mafs 
would  be  found  malleable ;  the  fcoria  light  and  porous.  In 
one  of  my  experiments  upon  the  haematites  variety,  I  ob- 
tained from  I  lb.  averdupoife,  or  7000  Troy  grains,  an  ingot 
of  fine  malleable  iron  weighing  4486  grains  3  a  produce  equal- 
to  64  per  cent.  * 

An  oxygenating  flux  was  however  ufed,  and  nearly  the 
whole  contents  in  iron  previoufly  revived.  In  experiments 
without  the  addition  of  a  flux,  the  trartfmutation  from  call 
to  malleable  iron  is  fliortened,  but  the  produce  is  not  more 
than  5-8ths  of  the  intrinfic  contents  of  the  ore.  Even  this 
procefs  may  be  confiderably  fhortened  by  removing  the  cover- 
ing of  vitrified  earths  floating  upon  the  furface  of  the  metal: 
thus  the  fmall  portion  of  the  carbonaceous  principle  confti- 
tuting  fufibility  is  almoft:  inftantly  carried  off  by  the  com- 
bination of  oxygen;  the  metal  lofes  its  fluidity,  becomes 
thick  and  clotted,  and  more  fpeedily  pafles  into  the  malle- 

*  This  thight  be  adduced  as  a  proof  that  crude  iron  contains  more  pans 
congenial  to  malleability  than  is  generally  admitted,  or  than  is  manifefted 
in  the  operation  of  converting  it  into  malleable  iron  at  the  forge  :  the  lofs 
there  has  already  been  mentioned  to  amount  to  from  30  to  c^o  per  cent,  of 
teal  metal ;  in  this  aflay,  however,  the  produce  in  malleable  iron  was  only 
i).,X  Icfs  than  when  accurately  affayed,  and  rich  carbonated  crude  iron  was 
obtained ;  in  wliich,  too,  the  carbon  conRituted  a  part  of  the  weight- 
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able  ftate.  In  this  procefs  the  quantity  of  malleable  iron  ob- 
tained is  ftill  lefs  than  in  the  two  former :  the  furface  of  the 
metal  being  expofed  by  the  removal  of  the  fcorla,  oxydatiofi 
takes  immediate  efte6l ;  and  whilll  malleability  is  pervading 
the  under  furface  of  the  metallic  button,  the  upper  one  be- 
come»  reduced  to  a  blackifli  blue  oxyde.  In  this  operation 
a  ftriking  proof  is  afforded  of  the  great  affinity  which  oxygen 
has,  in  high  temperatures,  to  caloric.  Were  the  furface  of 
fuch  highly  oxA^genated  crude  iron  expofed,  while  fluid,  to 
atmofpheric  air,  at  an  ordinary  medium,  for  i-6th  of  the 
time,  its  whole  metallic  properties  would  be  completely  de- 
ftroyed  :  in  the  prefent  inftance  nearly  one-half  of  the  metal 
is  prefervedj  although  its  furface  is  expofed  to  the  a6lion  of 
a  violent  current  of  gas,  ignited  to  the  highefl;  pitch  of  white- 
nefs  *.     In  the  proper  afl'ay  of  this  ore  I  have  found  all  the 

varieties 

*  I  have  frequently  obferved,  in  experiments  with  pretty  deep  crucibles^ 
where  the  moft  violent  heats  were  excited,  and  where  the  fluid  metal  had 
affumed  a  whitiih-blue  colour  fomewhat  inclining  to  szure,  that  the  quan- 
titv  of  oxvde  formed  was  imperctptible,  and  never  vifible  while  the  heat 
was  continued  of  equal  intenfity ;  when  this  agent  became  lefs  urgent,  the 
furface  of  the  metal  became  oxydated  as  ufual.  When  a  rcgulus  of  crude 
iron  thus  expofed  was  wiihed  to  be  obtained  free  from  oxydation,  a  little 
dry  charcoal  was  introduced  into  the  crucible  fo  as  to  cover  the  regulus  ; 
this  prevented  the  adtion  of  the  air  from  taking  effeft  while  cooling,  and 
preferved  the  button  fmooth.  During  fuch  expofures,  when  ho  oxyde  was 
produced,  I  have  noted  a  lofs  of  metallic  parts  equal  to  5.7,  or  \o per  can. 
when  the  fpace  of  time  did  not  exceed  one  hour.  Among  fcveral  conjec- 
tures refpefting  the  caufe  of  this  deficiency  in  weight,  and  real  abftra£tion  of 
metal,  the  two  following  have  with  me  moft  weight,  ift,  Either  the  metal 
deflagrates  in  fmali  particles,  which  are  thrown  out  of  the  ciiicible  in  fpar- 
kles,  made  invifible  by  the  tranfcendent  brightnefs  of  the  furroynding  heat: 
Or,  2d,  that  in  confcquenceof  the  fluid  metal  being  expofed  to  fuch  a  great 
degree  of  heat,  in  contaft  with  oxygenous  gas,  part  of  it  becomes  acidified, 
and  forms  the  ferric  acid.  The  truth  of  this  laft  fuppofition  will  not  eafily 
be  afccrtained,  fince  it  will  be  difficult  to  conftruft  an  apparatus  capable  of 
receiving  or  containing  it,  Ihould  it  prove  to  bc*an  elaftic  fluid  t  it  is,  how- 
ever, confonant  to  the  dcflrincs  of  the  new  theory,  and  the  polTibility  of 
tiit  exlftencc  of  the  ferric  acid  is  by  no  means  excluded.  Th«  dillipation  of 

carbon 
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varieties  fufceptible  of  various  degrees  of  carbonation  :  for 
the  mod  part  I  have  ufcd  chalk  and  charcoal  for  the  reduc- 
tion of  the  ore  into  carbonated  crude  iron.  In  the  hema- 
tites variety,  for  i  lb.  averdupoife  I  have  commonly  added 
6  oz.  dried  chalk  and  3-4ths  oz.  of  charcoal;  and  for  the 
fplinty  blue  ore  alfo  a  limilar  mixture.  From  both  of  thefe 
I  have  obtained  the  richell  fort  of  crude  iron.  In  the  manu- 
fa<Slory  thefe  varieties  are  always  reckoned  to  produce  the 
hardeft  and  mofl;  infufible  qualities  of  crude  iron  :  when  the 

carbon  or  oxygen  will  not  nearly  explain  this  phenomenon,  as  theyexift  in 
much  iefs  proportion  ;  and  while  the  iron  remains  in  a  crude  ftate,,the  lat- 
ter accumulates  in  proportion  as  the  former  becomes  expelled.  Besides,  a 
greater  produft  in  malleable  iron  is  obtained  by  following  the  precautions 
formerly  mentioned,  than  e>en  of  caft-iron  when  thus  cxjjofcd.  Now,  as 
malleable  iron  is  free  from  all  mixture,  or  at  lead  is  malleabk  in  propor- 
tion as  it  is  unalloyed,  it  is  obvious  that  the  deficient  weight  is  not  made 
«p  of  either  oxygen  or  carbon.  In  the  expofure  of  one  particular  button 
of  crude  iron,  which  loft  9|  per  cent,  the  furface  was  agitated  in  an 
uncommon  and  moft  bear.tiful  manner;  a  rapid  motion  from  the  ex- 
tremity of  the  circumference  to  the  centre  of  the  fluid  mals  took  place; 
the  motion  fccmed  entirely  rotatory,  and  peculiar  to  one  common 
axis.  The  meta!  itfelf  was  of  a  blueifh  green  colour,  and  emitted  from 
its  furface  an  azure-coloured  gas,  which  preferved  a  diftinft  form  and  co- 
lour from  the  common  flame.  This  appearance  firft  led  me  to  fuppofethe 
prefence  of  the  ferric  acid,  by  which  means  the  lofs  of  weight,  when  no 
oxydc  was  vilible,  would  be  cafily  accounted  for.  To  try,  fo  far,  the 
juftice  of  this  conjefture,  I  expofed  tin,  lead,  and  zinc,  in  different  alJoyS 
of  thefe  metals,  to  white  heats,  and  found  them  diihpatc  in  a  much  fhorter 
time,  and  with  a  greater  difcharge  of  gas  from  their  refpeftivc  furfaces. 
The  fame  eifeft  was  more  fpcedily  produced  by  introducing  the  pieces 
upon  the  furface  of  hot  melted  crude-iron.  Zinc,  in  this  experiment,  in- 
flames inftantaneoufly ;  explodes  with  confiderable  violence,  and  with  thr 
difengagement  of  a  blueifh  flame.  Its  known  inflammnbie  property  may 
add  little  ftrength  to  this  hypothecs;  but  the  dilapation  of  lead  and  tin, 
without  any  refidue,  would  alfo  lead  to  a  fuppofition  of  the  plombic  and 
ft^nnic  acids  being  formed  by  a  complete  faturation  of  oxygen.  The  latter* 
being  found  formed  by  nature  in  a  cryftalline  form,  does  not  entirely  cop- 
tradiiSt  this  idea  ;  for  a  difference  in  the  dofe  of  oxygen,  and  of  tempera- 
ture, rouft  alter  the  refult. 

C  c  •:?  metal 
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metal  is  fubfequently  manufafliired  into  bars,  it  is  ftated  a^ 

different  places  to  produce  cold  and  hot  (hort  iron. 

The  kidney  ore  will  admit  of  a  diminution  of  chalk,  and 
a  fmall  addition  of  glafs  ;  i  lb.  averdupoife  of  this  variety 
will  be  accurately  aflayed  with  the  addition  of  5  oz.  chalk_, 
I  oz.  of  glafs,  and  3-4ths  oz.  of  charcoal.  The  famp  pro- 
portion of  mixtures  will  alfq  accurately  reduce  the  fmall 
pieces  of  this  ore,  commonly  of  a  foft,  greafy  confiftency^ 
mixed  with  fmall  fragments  of  the  haematites  and  kidney, 
and  will  give  out  the  iron  which  they  contain  fuper-carbo* 
iiated.  A  mixture  of  this  foft  ore  with  kidney  is  preferred 
to  the  richer  varieties  at  the  iron  manufa£lories.  The 
Lancafliire  ore  chiefly  confifts  of  this  compound,  and  the 
poorer  in  iron  has  always  a  decided  preference  given  it  at 
the  blaft  furnace. 

The  Gratified  iron  ore  of  the  ifland  of  Iflay  Is  of  mod 
difficult  fufion  when  treated  without  any  addition.  It  fufes 
into  a  blackifh  green  ponderous  mafs,  and,  even  expofed  to 
the  higheft  heats,  lets  fall  but  a  fmall  fhare  of  its  iron.  The 
quality  thus  obtained  is  in  the  higheft  degree  oxygenated ; 
its  frafture  is  partially  cryftallifed  in  lines  which  converge 
towards  the  upper  furface  of  the  button,  fimilar  in  cryftal- 
Jifation  to  the  fra£lure  of  zinc.  A  regulus  thus  obtained, 
when  divefted  of  its  fcoria,  and  properly  expofed  to  the. 
aftion  of  the  ignited  gas,  foon  lofcs  its  fluidity,  and  pafles 
into  the  ftate  of  fl:rong  malleable  iron.  If  this  operation  is 
performed  upon  a  large  quantity,  without  agitating  or  turn- 
ing the  mafs,  the  upper  furface  of  malleable  iron  will  early 
acquire  the  cold  iliort  quality,  and  will  be  fubje»Sl,  at  the 
fame  time,  to  an  uncommon  wafte  by  the  rapid  oxydation 
of  its  parts.  In  aflaying  this  ore  for  the  produdtion  of  car- 
bonated crude  iron,  the  refults  are  obtained  with  cciifiderable 
difficulty  J  feldom  perfeft  till  the  fecond  or  third  experiment. 
This  is  chiefly  owing  to  the  great  variety  of  quality  in  the 
ftratum,  two  pieces  feldom  being  alike  either  in  appearance 
or  in  reality.     The  inferior  mafl!es  yield  from  44  to  48  fer 
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cent;  and  the  fuperior  qualities  I  have  found  as  rich  as  56 
to  61  per  cc'Tif.  lo  obtain  carbonated  crude  iron  from  the 
richell  varieties  of  this  ore,  add  to  i  averdupoife  lb.  of  it 
7  ounces  of  dried  chalk,  3  of  bottle-glafs,  and  i  of  charcoal. 
"  This  mixture  will  produce  foft  crude  iron,  pofleffing  great 
itrength,  and  an  uncommonly  large  cryflallifed  grain.  The 
poorer  qualities  require  an  additional  quantity  of  calcareous 
earth,  to  reftore  the  equilibrium  loft  by  the  fubftitution  of 
lilex  in  place  of  iron.  This  ore  had  a  tri;il  in  the  large  \vay 
at  Clyde  Iron  Works,  but  was  found  to  yield  bad  iron  with 
the  7jfual  proportion  of  fuel. 

Oppofite  in  its  quality  and  refults  is  the  beautiful  ore  of 
the  illand  of  Elba.  This,  when  prefented  to  a  requifite 
proportion  of  carbonaceous  matter,  to  take  up  its  oxygen, 
not  only  clears  itfelf  of  this  hurtful  mixture,  but  alfo  takes 
np  a  confiderable  portion  of  carbon,  which,  in  fufion,  be- 
comes united  to  the  metal,  and  conftitutes  it  perfectly  car- 
bonated. In  experiments  with  this  ore,  I  found  that  when 
3  ounces  of  it  were  treated  with  2!  oz.  chalk,  4  oz.  bottle- 
glafs,  and  i  oz.  charcoal,  the  mixture  was  with  difficulty 
reduced  to  a  white  glafs ;  which  at  no  time  had  been  fuffi- 
ciently  divided  to  allow  a  general  gravitation  to  the  many 
globules  of  beautiful  carbonated  iron  thus  feparated.  In 
fufion,  therefore,  per  fe,  the  nietal  precipitated  becomes 
grcyifh,  and,  in  many  inftances,  affords  fimilar  refults  to  a 
pure  calcareous  iron-ftone ;  with  this  principal  difference, 
that  it  abounds  with  nearly  a  double  quantity  of  metal, 
whofe  tendency  to  become  carbonated  is  no-ways  inferior  to 
any  iron-ftone  of  that  clafs,  A  fmooth  carbonated  regulus 
will  be  obtained  from  this  ore,  by  ufing  the  following  pro- 
portions :  Ore  in  a  raw  ftate,  2  ounces  5  chalk,  2  ounces ; 
bottle-glafs,  i  \  ounce  ;  and  charcoal,  1  ounce.  The  fcoria 
refultinor  from  this  fufion  will  be  of  a  light-blue  colour, 
clouded,  and  variegated  like  an  agate,  and  very  tranfparent. 
The  great  diftance  of  Elba  from  this  country  precludes  the 
pofizbility  of  ufing  this  ore  in  our  manufaitories  with   any 

C  c  4  profitj 
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profit,  unlefs  it  could  be  brought  home  as  ballaft,  and  deii*?. 
vered  hi  the  vicinity  of  any  iron-work  at  S2S.  per  ton.  The 
produ6ls  obtained  from  it  in  the  afTay  furnace,  indicate,  in 
an  uncommon  degree,  how  very  valuable  the  quality  of 
crude  iron  would  be  in  the  fcale  of  manufafture,  by  its  ap- 
plication. 

The  Norwegian,  Danifh,  and  Swedifli  ores,  found  in 
llrata,  refemble,  in  many  points,  the  Scotch  ore  of  the  ifland 
of  Iflay  5  in  affaying  them  a  fimilar  treatment  is  ncceflary. 
Some  of  them  are  more  fufible,  and  afford  Angular  qualities 
of  crude  iron.  When  fufed  with  oxygenating  fluxes,  the 
metal  produced  is  uncommonly  hard  and  brittle  ;  exhibiting 
a  frafture  ftudded  with  brilliant  mirrors,  diverging  the  light 
in  fmall  radii. :  even  when  fluxes  are  ufed,  capable  of  con- 
veying carbonation,  the  metal  exhibits  Xhii  bright  granulated 
fracture  in  a  great  degree.  One  of  the  ores  from  the  mine 
of  Houban,  upon  being  expofed  a  considerable  time  after 
reparation,  afforded  a  mafs  of  pretty  gopd  Heel.  The  pro- 
portions neceffary  to  affay  thefe,  with  accuracy,  fo  intimately 
depend  upon  their  richnefs,  and  the  relative  proportions  of 
mixture  with  which  the  iron  is  combined,  that  the  fame 
recipe  can  feldom  be  applied  to  more  than  one  variety\  As 
iron-ftones  are  more  defined,  and  their  treatment  prefcribed 
by  more  certain  rule,  a  knowledge  of  them  will,  foon  lead  to 
a  juft  compreheniion  of  the  primarj'  ores;  a  fecond  experi- 
ment, therefore,  with  any  of  them,  will  be  fufBcient  to 
point  out  the  neceffary  proportions  for  obtaining  in  the  next 
affay  carbonated  crude  iron.  In  one  collcclion  of  Norwe^ 
gian  ores  I  found  the  following  variety  : — 

No.  I.    No.  3.    No.  3.    No. 4.    No. 5.    No.  5. 

18-21-35-47-55-63  ii'^J^ 

17     -     i^    -     19     -     II     -     24     -     19  parts volatila 

6^     -     63     ,    45     -    42     -     ;2i     -     18  earths 

"100  100  100  100  100  100 
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This  fimple  table  will  lliew  plainly  how  neceflary  it  is  tft 
acQonimodate  the  flux  to  the  variety  of  the  ore.  If  frorn 
this  colle6tiou  you  wiih  to  obtain  carbonated  regulus,  it  i^ 
obvious  that,  in  order  to  faturate  them  equally,  the  iron 
contained  in  No.  3  ought  to  be  prefented  w-ith  double  the 
.quantity  of  carbon  neceflary  to  carbonate  No.  1 ;  No.  5 
with  a  triple  quantity  ;  that  of  No.  6  with  more  than  31 : 
and  as  I  have  proved  that  this  effeft  will  be  chiefly  produced 
with  the  ufe  of  a  calcareous  earth,  it  will  at  once  be  con- 
ceived how  far  this  fubftance  is  to  be  ufed  as  the  inftrvjment 
of  alteration. 

In  the  recipes  adduced  in  this  and  the  preceding  paper,  I 
have  always  noted  charcoal  as  a  conftituent  of  each  mixture. 
Since  I  difcovered  that  the  coutaft  of  calcareous  earths  con- 
veyed carbonation  to  the  metal,  by  the  decompofition  of  the 
carbonic  acid,  I  have  reduced  the  proportion  of  charcoal 
commonly  ufed  In  the  flux,  and  have,  in  the  treatment  of 
moil  iron-ftones,  even  abandoned  it  altogether:  however,  as 
jny  experiments  have  not  yet  extended  univerfally  to  primary 
ores,  I  have,  in  the  mean  time,  retained  it  as  a  conflitueut 
part  of  the  folvent. 


XII,   On  the  Comparative  Height  of  the  Mountains  of  the 
Earth,  the  Moon,  and  Venus  *, 

OCIIROETER,  the  learned  aftronomer  of  Lilienthal,  uliq 
has  fcveral  excellent  telefcopes  by  Herfchel,  publiflied  fome 
time  ago  a  work  on  the  height  of  the  lunar  mountains,  as 
compared  with  thofe  of  the  earth  ;  and  lately  he  has  pijb- 
lifhed  a  new  work  on  the  height  of  the  mountains  of  Venus. 
Faujas,  who  not  long  ago  undertook  a  journey  into  Ger- 
many, of  the  utmofl:  importance  to  the  fciences,  brouglit 
back  with  him  thefe  two  works  of  Schroeter.  We  there  fee 
*he  manner  in  which  that  indefatigable  aftronomcr  makes 

*  Fiom  the  Journal  de  rbyfque,  Pxairial,  An.  7. 

his 
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bis  obfervations.  It  is  by  the  projcftion  of  the  {liado\vs 
formed  by  thefe  mounlains  when  they  begin  to  appear' on 
their  horizon  in  regard  to  us,  or  when  they  are  about  to 
difappear  below  the  horizon.  He  dillinguilhes  the  moun- 
tains into  different  orders. 

The  plate  in  Schroder's  work  confided  only  of  outline,  and 
he  exprefl'ed  the  diameter  of  the  three  globes  merely  by  ftraight 
lines.  The  annexed  delineation  (See  Plate VIII.)  was  drawn 
by  Alexander  Faujas,  the  fon,  who  to  military  talents  unites  a 
ftrong  attachment  to  the  fciences.  He  has  rendered  the  height 
of  the  mountains  morejuft,  and,  from  his  drawing,  the  refpec- 
tlve  magnitude  of  the  three  globes  can  be  belter  efUmated. 
R  is  here  feen  that  the  moon,  which  is  about  forty-nine- 
limes  fmaller  than  the  earth,  has  mountains  more  than 
4000  toifes  in  height  * ;  while  that  of  Chimboraco,  one 
of  the  Andes  in  South  America,  the  highcft  mountain  of 
our  globe,  is  little  more  than  3C00.  Venus,  which  is  lefs 
than  the  earth  by  a  ninth,  has  mountains  23,000  toifes 
in  height.  It  muft  here  be  remarked,  that  the  higheft 
mountains  on  thefe  three  globes  appear  all  to  be  volcanic. 


XIII.  Defcriptlon  and  TJfe  of  a  nezu  Portable  Injlrwnent  for 
afcerta'inmg  the  Covinarative  Strength  of  Gun-Pozvder. 
By  C.  Kegnier  f. 


I 


N  the  proceffes  employed  for  the  improvement  of  gun- 
powder, it  is  neceifary  to  niake  comparative  experiments; 
and  various  ingenious  inventions,  which  it  is  unnecelTiirv  to 
defcribe,  as  they  are  well  known,  have  been  ufed  for  that 

*  The  French  toife  is  to  the  Engliili  Lthom  as  i  to  ro664, 
-^  From  Mimoirfs  expUcailjf^  du  Dynamcter  et  auhes  Machines  hjventees 
^ar  ('■  Re^nlcr,  ^xn.  Paris,  Ap.  VII.  The  inftruments  here  dcfcribcd  are, 
J.  The  (lynatrcmeter,  cf  v.hich  a  plate  and  dcfcription  were  given  in  the 
Philofophical  Magazine  for  September  1798  ;  2.  A  fafegiiard  for  the  prim- 
ing in  muskets:  3.  The  powder-proof  above- meniioncd  3  aad,, 4.  An  elec- 

uical  machine. 

purpofe. 
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purpofe.  I  fliall,  therefore,  only  obferve,  that  triaLi  of  gun- 
powder on  a  large  fcale  are  always  the  bed  j  but  as  fucU 
pxperiments  require  certain  kinds  of  apparatus  and  conve- 
niences which  are  not  always  at  command,  a  fmall  powder- 
proof,  in  the  form  of  a  piflol^  the  blaft  of  which  drives  a 
fmall  tootlied  or  turned  wheel  that  rubs  agaiuft  a  fpring, 
and  is  moved  through  a  greater  or  fmaller  fpace  according 
to  the  ftrength  of  the  powder,  has  been  long  ago  adoptc4 
and  brought  into  comn;on  ufe.  This  machine,  however,  i$ 
Very  defe<5live  \n  regard  to  the  rpfults  which  it  gives,  and  ccu2 
be  of  no  utility  when  an  abfolutc  or  approximate  indication  L; 
required  of  the  relative  ftrength  of  a  given  weight  of  powder 
intended  for  fire-arnis,  which  are  loaded  with  quantities 
determined  in  tln$  manner :  thcfe  proof- inflruments  have 
indeed  an  arbitrary  graduation,  and  their  friclio.n  varies  ac- 
cording to  the  ftrength  of  the  fpring  and  the  cleannefs  of 
the  mechanifm. 

To  obviate  thefe  inconveniences,  I  made  feveral  experi- 
ments, which  led  me  to  a  more  valuable  and  accurate  prin- 
ciple ;  and,  with  fome  variations,  I  at  length  lilted  a  fmall 
brafs  cannon  to  the  fpring  of  a  common  weighing  inilru-> 
nient.  By  thi.5  apphcation  I  was  enabled  to  weigh  the 
effort  of  the  blaft,  and  confequently  obtained  a  comparative 
method  of  afcertaining  its  a6lion.  This  inftrument  is  at- 
tended likewife  with  this  valuable  advantage,  that  it  z&s, 
without  fridlion.  Its  graduation  is  accurately  determined^j 
becaufe  it  exprcfl'es  the  weight  which  ferved  for  that  pur- 
pofe ;  and  it  may  likewife  be  applied  for  weighing  lucii 
bodies  as  come  within  the  limits  of  its  fcale. 

A  perfpeftive  view  of  this  inftrument  is  reprefented, 
(Plate  IX,  fig.  1.)  EC  is  a  fpring  bent  fo  as  to  form  an 
angle ;  D  a  fmall,  brafs  cannon  capable  of  containing  es- 
adly  15 '-  grains  of  fine  gunpow^ler  j  E  the  graduated  arc, 
f>ach  divifion  of  which  is  neijrly  eqvial  to  aj-^pounds  aver- 
vlupoife,  and  terminating  in  a  fcrew  that  fcrves  as  a  breech 
pia  to  the  tunnon,     F  is  a  cap  which  may  be  considered  a^ 

the 
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the  body  to  be  projefted.  It  clofes  the  mouth  of  the  fmall 
cannon,  upon  which  it  preffes  with  a  force  equal  to  four 
kilogrammes.  This  cap  is  ftrongly  faflened  to  one  of  the 
fjpring  radii  by  a  nut  at  the  oppofite  end  of  its  tail.  G  is  a 
piece  of  ftrong  brafs  wire,  fixed  to  a  projection,  which,  by 
means  of  a  fmall  fere \v,  is  riveted  into  one  of  the  radii. 
H^stn  index  of  woollen  cloth  or  leather,  which  Aides  with  a 
gentle  frielion  on  the  wire,  when  the  branches  of  the  fpring 
are  prciTed  together  by  the  explofion  of  the  powder.  This 
index  remains  at  the  place  to  which  it  has  been  puflied,  and 
fliews  exaftly  how  far  the  fprings  have  been  made  to  aj)- 
proach.  When  the  inftrument  is  to  be  ufed,  the  two  ex- 
tremities of  the  fpring  are  to  be  prefled  together,  to  feparate 
the  cap  from  the  mouth  of  the  cannon,  into  which  powder 
is  poured,  till  it  is  exa6lly  full,  by  means  of  a  card  or  a  piece 
©f  paper.  The  ftopper  is  then  fuffered  to  approach  the 
muzzle  gently,  fo  as  to  clofe  it  exaftly,  %\-ithout  .leaving  a 
fingle  grain  of  poAvder  between  them.  The  circular  piece 
of  cloth  or  leather,  which  fuppHes  the  place  of  an  index,  is 
to  be  brought  into  contaft  with  that  branch  of  the  fpring 
to  which  the  tall  of  the  ftopper  is  fixed  ;  and  priming  being 
piit  into  the  fmall  pan  of  the  cannon,  it  is  difcharged,  the 
inftrament  being  held  fufpcndcd  by  a  ftring  or  ribbon.  The 
effects  of  the  explofion  are,  that,  as  the  powder  occupies  a 
greater  fpacc  by  it-,  inflammation,  it  drives  back  the  ftopper, 
and  the  latter  carries  with  it  that  branch  of  the  fpring  in 
-Ahiish  its  tail  is  faftencd.  This  branch  cannot  move,  in 
regard  to  the  other,  which  is  made  to  move  alfo  by  the  recoil 
of  the  gun,  without  driving  before  it  the  fmall  index  piece; 
and  the  fpace  over  which  the  index  piece  is  carried  will  fliew 
the  force  of  the  powder. 

The  arches  moved  over  by  the  explofion  of  the  difllcrent 
kinds  of  powder  will  fnew,  by  the  number  of  degrees,  the 
con>parative  ftrength  of  each.  A  fiar  is  marked  on  that 
arch  v/hich  (hews  the  (Ircngth  of  powder  of  a  mean  quality; 
To  that  the  relative  value  of  any  fanipie,  in  regard  to  that 

medium. 
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cicdium,  may  be  known.  The  fri6lion  of  the  index  is  tlw 
only  fri£^ion  to  which  the  inftrumcnt  is  fubjcft  ;  but  it  is  fo 
fmall  that  it  may  be  confidercd  as  of  no  confequence.  When 
the  index  is  worn  out,  its  place  mav  be  eafily  fupplied  by  a 
new  one.  It  may  be  readily  comprehended  that,  by  adding 
a  hook  to  the  perforation  at  the  extremity  of  the  divided  urc, 
and  a  ring  in  the  e\'e  of  the  ftopper,  the  iuftrument  may  l>e 
employed  for  weigiung. 


XIV.  Accoiait  of  a  Rt'd  Suhjiance  olferved  on  the  Surface  of 
a  Fijh-Pond  in  Korway.     By  Profefor  H.  StroM  *. 


I 


N  the  fpringoftheyear  1790,  a  pellicle^  orfubftance  of  a 
red  colour,  was  obfcrved  on  the  water  at  one  end  of  a  fifli-pond 
in  Norway,  which  foon  after  began  to  fpread  till  it  covered 
the  whole  furface.  During  dry  and  warm  v/eather,  the  red 
colour  was  more  perceptible  than  wlicn  it  was  cold  and  wet. 
It  was  more  vifib'e  alfo  at  noon,  than  in  the  mornins  and 
evening.  I,  hov\ever,  did  not  pay  much  attention  to  it 
until  the  colour,  about  the  end  of  June  and  the  beginning 
V  of  July,  became  ftrcnger  than  it  had  ever  been  before ;  it 
was  ftrongeft  at  noon,  and  always  proceeded,  in  regxilar 
order,  from  the  end  of  the  pond  till  It  gradually  extended 
over  the  whole  furface.  I  filled  a  beer  glafs  with  the  water, 
which  had  a  red  appearance  in  the  glafs ;  but  the  red  matter 
foon  depofited  itfelf  at  the  bottom,  and  the  water  became 
yellowifli:  for  a  long  time,  however,  it  had  a  frothy  pellicle, 
which  was  fometimes  of  a  red  and  fometimes  of  a  green 
colour.  I  let  fall  a  drop  of  this  pellicle  on  my  microfcope, 
and  beheld  the  lingular  phenomenon  exhibited  in  the  an- 
nexed engraving,  (Plate  IX.  fig.  2.)  which  represents  this 
drop  as  feen  when  magnified. 

*   From  Trayifj^ions  of  the  Socictj  of  KcUunil  Hifiory  at  CopeahageK^ 
Vol  1.  Part  I. 
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I  beheld  partly  large  and  partly  fmall  bubbles,  refemblirt^ 
bright  fpccula^  furrounded  by  a  dark  rhn  or  margin,  which 
were  fometimes   like   fmall    rings    (i,i),    and    Ibmctimes 
broader ;  fo  that  the  bright  fpeculum  in  the  middle  formed 
the  fmaller  part  (2,2),     Every  where  around  were  feen  an 
immcnfe  number  of  minute  globules  of  the  fize  as  repre- 
fented   in  the   figure ;    confequcntly  aftonilhingly  fmall   irl 
regard  to  the  fpecula,  but  fimilar  to  them  in  this  refpeft^ 
that  they  had  a  bright  point  like  a  fpeculum  in  the  middle. 
At  firft,  as  far  as  1  could  obferve,  they  were  black,  or  of  a 
dark  colour,  the  bright  point  excepted  j  but  the  red  colour 
afterwards  fliewcd  Itfclf  very  clearly.     In  thofe  that  were 
rcd^  the  bright  point  was  always  feen  ;  but  this  was  not 
always  the  cafe  with  the  dark  ones.     All  thefe  round  bodies 
or  globules  appeared  at  firll^  though  very  feldom,  to  have 
fome  life  and  motion,  but  afterwards  they  entirely  loft  all 
movement ;  and  this  was  the  cafe  in  particular  with  the 
red,  which  feemed  entirely  lifelefs.     I  could  alfo  clearly  ob- 
ferve,  that  the  red  matter,  which  depofited  itfelf  in  abun- 
dance at  the  bottom  of  the  veffel,  was  nothing  elfe  than  an 
affemblage  of  fuch  round  globules  which  had- loft  all  life  and 
movement.      Befides  thsfe  round  globules  with  a  bright 
point  in  the  middle,  I  faw  in  the  pellicle  on  the  water,  as 
well  as  in  the  water  itfelf,  another  kind  of  living  animals  in 
greater  numbers  (3),  which  were  fhaped  like  fmall  fffli,  and 
perfectly  fimilar  to  the  Cercarl^  virides  of  Mill/ er  *,  which 
produce  the  green  covering  on  ftagnant  water;  but  with  this 
difference,  that  they  were  no  larger  than  they  are  reprefent- 
ed  in  the  figure,  and  that  they  had  not  a  green  but  a  darlq. 
appearance.     I  obferved  alfo,  though  with  diflicuky,  that 
the  tail  was  forked  ;  and  that  fome  of  them,  clofe  to  the 
tail,  had  a  bright  point  or  reflc6lion,  while  the  body  before 
■was  not  brighter  than  that  of  the  Cercar'm  v'lndis.     Thefe 
fmall  animals  moved  with  great  alertnefs  and  vivacity  in  the 

•  See  hii  Aii'ifiiikvla  infufmiat  No.  130,  p.  126. 
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drops  of  water;  but  they  colle6lccl  themfeJvx:s  fomctimes 
logcUicr  (5  and  6),  and  tumbled  feverul  times  round  in  a 
circle  (4).  I  obferved  alfo,  that,  when  tlvey  began  to  lofc 
life  and  aniniation,  their  longilh  figure  was  changed,  and 
they  aflumed  that  of  a  triangle  or  funnel,  with  a  tail  or 
lube  (5).  Miiller  obferved  the  fame  thing  in  the  Ccr-caria 
I'iridis  *,  and  at  la(l  they  acquired  the  form  of  a  globule, 
which  is  reprefented  alfo  in  Miiller  t«  I  have  no  doubt 
that  thel'e  globules  were  the  fame  round  animals,  though 
dead,  of  which  I  have  already  fpoken;  cfpccially  as  Miiller 
fays  of  his  Cercaruv  I'irides,  that  they  can  affume  a  globular 
form.  Of  the  bright  points  in  the  middle  he  fays  nothingj 
and  it  appears  fingular  to  me  that  he  did  not  ifrbferve  them, 
as  he  viewed  them  much  more  magnified  than  I  did.  He 
fays  as  little  of  the  red  colour  which  they  can  affume  and 
communicate  to  the  furface  of  the  water,  and  nothing-  at  all 
of  the  bright  bodies  or  fmall  fpecula  inclofed  in  round  rims, 
which  were  perfectly  like  the  fmall  roiuid  oflobules  with  a. 
bright  point  in  the  middle,  only  that  they  were  fome  hun- 
dred times  larger.  But  I  dare  not  affirm  that  they  were  of 
the  fame  kind,  and  only  different  in  fize.  It  is  very  pro- 
bable that  they  confifted  of  the  flime  of  the  dead  Cercaria?, 
which  formed  bubbles  by  means  of  the  air  inclofed  in 
them ;  for^  that  they  were  round  like  bubbles,  appears  from 
this  circumftance,  that  they  eluded  every  imprellion,  and 
fometimes  divided  themfelves  into  two  or  more  fmallcr 
biibbles,  and  even  by  a  ftrongcr  imprellion  extended  to  a 
longifli,  oval,  and  irregidarform  like  thofe  marked  (6),  which 
fliews  that  they  confifted  of  atoush  flimy  fubftance.  Amonsr 
fome  fmall  animals  of  another  kind,  feen  fometimes  in  the 
drops  of  water,  none  were  more  confpicuous  than  the  Bra- 
chionus  iirceolarh  X,  by  Its  tranfparency,  and  the  three  or 
four  round  balls,  or  ovaria,  which  it  has  at  the  hind  part  of 

*  Animalcula  infuforia,  Tab.  19.  fig.  9. 

^  Fig.  7  and  i  %. 

X  MiJller'S  Animalada  infuforiay  No.  377,  Tab.  50.  fig.  15.  at. 
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its  body.  But  what  cllftingiiid-ied  it  moft  was,  that.,  with 
the  bridles  or  hair  at  the  fore  part,  it  often  put  the  water  in 
a  fort  of  vortical  motion,  which  made  the  fmall  lifelefs 
globular  animals  move  quickly  round  In  a  circle,  as  if  they 
had  been  alive  (7).  Such  was  the  nature  of  this  fubftance 
for  a  few  days  in  July,  till  it  increafed  more  and  more  ;  and 
1  found,  when  I  filled  a  glafs  with  it,  a  covering  on  the  furface, 
of  the  thicknefs  of  the  finger,  befides  the  matter  depofited 
at  the  bottom  ;  but  no  living  beings  were  now  obferved  • 
in  it,  and  not  many  of  the. dead  globular  animals:  they 
feemed  all  to  be  converted  into  the  above  red  flimy  matter, 
the  colour  of  which  was  perfeclly  fimilar  to  that  of  the 
bright  yellow  ochre  ufed  for  painting  houfes. 

What  I  have  above  faid  will  fufficiently  fhevv  that  the  red 
colour  of  water,  which  has  fo  often  been  a  matter  of  terror 
to  the  fupcrftitious,  may  arife  from  the  innocent  infufion 
animals ;  and  that  animalculse,  like  thofe  which  I  faw  in 
frefh  or  ftagnant  water,  may  be  found  in  fait  water  or  the 
fea,  will  be  doubted  by  no  one  who  knows  that  the  latter 
has  its  infufion  animals  alfo.  We  often  read  in  books  of 
voyao-cs,  that  the  fea  has  fometimes  had  the  appearance  of 
blood,  fometimes  of  fnow^  or  milk;  and  that  it  has  even 
fometimes  had  an  appearance  as  if  on  fire.  All  thcfe  phe- 
nomena can  be  afcribed  to  nothing  elfe  than  the  foreign  mat* 
ters,  and  particularly  fmall  animals,  which  multiply  there  in 
immenfe  quantities,  and  are  fometimes  red,  fometimes  white, 
and  fometimes  of  a  flame  colour,  like  Miiller's  Trichoda  ig^ 
n'lta*,  without  including  the  Nereis  nodlluca,  and  feverai 
others.  It  feems  to  me  highly  probable  that,  in  regard  to 
colour,  they  may  be  fubjeft  to  diflercnt  variations;  as  is  the  cafe 
here,  from  black  to  red,  and  even  from  red  to  green;  as  appears 
from  this  circumfiance,  that  the  red  fkin  or  pelHcIe,  after 
Handing  a  few  days  in  the  glafs,  was  in  fomc  parts  green. 
It  Wi  alfo  probabie  that  fuch  fmall  animals  may  arife  from 
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the 


on  a  Pi/h-Pond  mNoi'iiuiy.  401 

the  fo  called  Gr'-'njkcy  which  in  fpring  is  fcen  ill  the  Nor- 
wegian ieas;  cfpecially  as  it  rifcs  or  falls  according  to  the 
heat  or  cold.  The  uncommon  colour  in  water,  which  I 
have  here  dcfcribed,  is  a  remarkable  phenomenon  ;  and, 
during  the  eleven  years  I  refidcd  in  the  neighbourhood,  t 
never  faw  or  heard  of  any  change  of  the  like  kind  in  other 
fifli-ponds.  I  therefore  paid  more  attention  to  it,  and  cfpe- 
cially as  in  former  times  fuch  appearances  were  confidered 
as  portending  wars  and  bloodfl^ed  :  but  thefe  fuperftitious 
notions  muft  lofe  all  credit  when  the  above  explanation  is 
adopted,  and  when  the  fecrets  of  nature  are  more  accurately 
explored.  In  regard  to  the  :aufe  of  this  phenomenon  I  muft 
confefs  that  to  me  it  is  inexplicable;  and  that  it  is  eafier  to 
fay  what  it  is  not,  than  what  it  is.  It  is  well  known  that 
the  quality  of  the  atmofphere,  fome  years,  can  produce 
worms  and  infe6ls  in  incredible  numbers :  but  what  kind 
of  weather  is  necefTary  for  the  generation  of  thefe  infufion 
animals,  and  whether  a  continual  alternation  of  rain  and 
fun-fhine,  which  was  the  cafe  in  the  fummer  above  men- 
tioned, contributes  to  the  phenomenon,  is  difficult  to  be 
determined. 

P.  S.  The  red  matter  continued  on  the  water  during  the 
whole  month  of  Auguft,  and  feemed  ftill  thicker ;  but  the 
red  particles  were  faialler,  and  feemed  entirely  deftitute  of 
Fife.  The  corrupted  and  green  water  below  fwarmed,  ou 
the  other  hand,  with  the  ccrcar'it^  already  mentioned  -,  which 
fometimes  appeared  of  a  triangular  and  fometimes  of  a  cir- 
cular form,  as  already  faid.  Some  green  (lime  was  obferved 
alfo  in  the  red  matter;  which  however  did  not  proceed  from 
the  latter  by  a  change  of  its  colour  from  red  to  green,  as  I 
at  firft  fuppofed,  but  was  either  a  flimy  fubftance  arifing 
from  the  decompofed  green  ccrcan^s^  or  fome  other  cor- 
rupted flime,  which  partly  kept  itfelf  feparate  from  the  red 
maUer,  and  partly  mixed  itfelf  with  it  and  difappeared.  At 
any  rate,  I  found  in  it  no  red,  but  here  and  there  a  fhrunk 
and  wrinkled  cercaria :  but  it  muft  be  obferved,  that  what  I 
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have,  in  fcveral  places,  called  black,  may  have  been  thzt^ 
dark  green  or  almoft  black  colour  which  M.  Miiller  gives  to 
his  Cercaria  'uiridlsj  and  which,  no  doubt,  would  have  fliewn 
jtfelf  under  a  microfcope  of  a  ftronger  magnifying  power,  if 
I  had  been  in  pofleffion  of  one  at  the  time. 


XV.  Obfewations  on  the  Jingular  Sagacity  of  the  Rock  or 
he  Fox  *, 


D, 


URING  my  abode,  fays  Steller,  on  Behring's  ifland,  I 
had  opportunities,  more  than  enough,  of  ftudying  the  nature 
of  tliis  animal,  far  excelling  the  common  fox  in  impudence, 
cunning,  and  roguery.  The  narrative  of  the  innumerable 
tricks  they  played  us,  might  eafily  vie  with  Albertus  Julius** 
hiftory  of  the  apes  in  the  ifland  of  Saxenburg.  They  forced 
themfelves  into  our  habitations  by  night  as  well  as  by  day, 
dealing  all  they  could  carry  off,  even  things  that  were  of  no 
ufe  to  them ;  as  knives,  fticks^  clothes,  &c.  They  were  fo 
inconceivably  ingenious  as  to  roll  down  our  cafks  of  pro- 
vifions  feveral  poods  in  weight,  and  then  fteal  the  meat 
out  of  them  fo  ably,  that  at  firft.  v/e  could  not  bring  our- 
felves  to  afcribe  the  theft  to  them.  As  we  were  ftripping 
an  animal  of  its  flcin,  it  often  happened  that  we  could  not 
avoid  ftabbing  two  or  three  foxes,  from  their  rapacity  in  tear- 
ing the  fllefli  out  of  our  hands.  If  we  buried  it  ever  fo  care- 
fully, and  added  ftones  to  the  weight  of  earth  that  was  upon 
it,  they  not  only  found  it  out,  but  flioved  away  the  ftones, 
as  men  would  have  done,  with  their  (boulders  plying  under 
them,  helping  one  another  with  all  their  might.  If,  think- 
ing to  fecure  it,  we  put  any  on  the  top  of  a  high  poft  in  the 
air,  they  gmbbed  up  the  earth  at  the  bottom,  fo  that  th« 
poft  and  all  came  tumbling  down,  or  one  of  them  clam- 
bered up  and  threw  down  what  was  upon  it  with  incredible 
artifice  and  dexterity.     They  watched  all  our  motions,  and 
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Accompanied  us  in  whatever  we  were  about  to  do.  If  the 
fea  threw  up  an  animal  of  any  kind,  they  devoured  it  ere  a 
man  of  us  could  come  up,  to  our  great  difadvaniagc  ;  and  if 
they  could  not  confume  it  all  at  once,  they  trailwl  it  away 
in  portions  to  the  mountains,  where  they  buried  it  under 
ftones  before  our  eyes ;  running  to  and  fro  as  long  as  any 
thing  remained  to  be  conveyed  away.  While  this  was  doing, 
others  flood  on  the  guard,  and  watched  us.  If  they  faw  any 
one  coming  at  a  diltance,  the  whole  troop  combined  at  once 
and  began  digging  all  together  in  the  fand,  till  they  had  fa 
fairly  put  a  beaver  or  a  fea-bcar  under  the  fiJrface  that  not 
a  trace  of  it  was  to  be  feen.  In  the  night-time,  when  \^-e 
flept  in  the  field,  they  came  and  pulled  off  cnr  night-caps^ 
and  Hole  our  gloves  from  under  our  heads,  with  the  beaver- 
coverings,  &c.  In  confequence  of  which  we  always  flept 
with  clubs  in  our  hands,  that,  if  they  fhould  wake  us,  we 
might  drive  them  away,  or  knock  them  down. 

When  we  made  a  halt  to  reft  by  the  way,  they  gathered 
around  us  and  played  a  thoufand  tricks  in  cur  view  j  and 
when  we  fat  flill,  they  approached  us  fo  near  that  they 
gnawed  the  thongs  of  our  (hoes.  If  we  hy  down,  as  if  in- 
tending to  deep,  they  came  and  fmelled  our  nofes  to  try 
whether  we  were  dead  or  alive ;  if  we  held  our  breath,  they 
gave  fuch  a  tug  to  the  nofe  as  if  they  would  bite  it  off".  On 
our  firft  arrival  they  bit  off  the  nofes,  fingers,  and  toes  of  our 
dead  while  we  were  preparing  the  grave ;  and  thronged  in 
fuch  manner  about  the  infirm  and  fick,  that  it  was  with 
difficulty  we  could  keep  them  off.  Every  morning  we  faw 
thefe  audacious  animals  patrollina;  about  among  fea-lions 
and  fea-bears  lying  on  the  Itrand,  fmelling  at  fuch  as  were 
afleep  to  difcover  whether  fome  of  them  might  not  be  dead  f 
if  that  happened  to  be  the  cafe,  they  proceeded  to  diffedt 
him  immediately,  and  prefently  after  all  were  at  work  in 
dragging  the  parts  away.  Bccaufe  the  fea-lions  at  night,  in 
their  deep,  frequently  overlay  their  young,  they  examine,  as 
if  confcious  of  that  circumflance,  every  morning,  tiie  whole 
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herd  of  them  one  by  one,  and  immediately  drag  away  the 
dead  cubs  from  their  dams. 

-  Seeing,"  now,  that  they  would  not  fuffer  us  to  be  at  reft 

night  or  day,  we  were  in  faft  fo  cxafperated  at  them  that 

w^e  killed  them  young  and  old,   and  plagued  them  by  every 

means  we  could  devife.     When  the  party  awoke  in  the 

morning,  there  always  lay  two  or  three  at  our  feet,  that  had 

been  knocked  on  the  head  by  fome  of  us  in  the  night;  and' 

I  can  fafely  afiirm,  that,  during  my  ftay  on  the  ifland,  I 

-flew  above  two  hundred  of  them  myfelf.     The  third  day 

after  jxiy  arrival,  I  knocked  downj  wdthin  the  fpace  of  three 

hours,  upwards  of  feveniy  of  them  with  a  club.     They  were 

fo  ravenous  that,  with  one  hand,  if  we  held  to  them  a  piece 

of  flefli,  they  would  come  to  it,  although  we  might  have  a 

flick  or  ax  in  the  other  to  knock  them  on  the  head. 

;   When  thefe  bufy  animals  could  not  get  hold  of  what  they 

wanted,  as  theclothes  we  put  off,  &:c.  one  of  tliem  would 

void  his  excrement  upon  it,  and  all  the  others  which  pafTed 

would  do  the  fame.     From  all  circumftanccs  it  was  clear  to 

us,  that  they  had  had  very  little  communication  with  human 

beings,  and  that  the  dread  of  man  is  not  innate  in  brutes, 

but  muft  be  grounded  on  long  experience. 

In  Oftober  and  November  thev,  like  the  other  foxes,  were 
the  moft ileek  and  full  of  hair :  in  January  and  February  the 
growth  of  it  is  too  thick :  in  April  and  May  they  begin  to 
flied  their  coats  v  in  June  and  July  they  had  only  wool  on 
them,  and  looked  as  if  they  went  in  waiflcoats.  In  June  they 
drop  their  cubs,  nine  or  ten  in  a  brood,  in  holes  and  cliffs 
of  the  rocks.  They  arc  fo  fond  of  their  young,  that,  to  fcare 
us  away,  they  would  bark  and  yelp  like  dogs,  and  thereby 
bfitraycd  their  coverts.  This  mode  of  preferving  their  young, 
pmbsbly,  has  procured  them  the  name  of  ice  or  rock  foxes. 
No  fooncr  do  they  perceive  that  their  retreat  rs  difcovered, 
lhan,'imlefs  difturbod,  they  drag  away  the  young  in  their 
mouths,  and  hide  them  in  a  more  fecret  place.  On  killing 
tJie  young,  the  dam  follow's  the  flayer  with  grievous  howl- 
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ings,  day  and  night,  for  a  hundred  and  more  verfts,  aiid 
never  ceafes  until  fhe  has  played  her  enemy  fome  trick,  or  is 
killed  by  him. 

They  ftink  much  more  horribly  than  even  the  red  foxes. 
In  rutting  time  they  run  together  day  and  nighty  the  males 
biting  each  other,  from  jealoufy,  like  dogs.  When  they  cou- 
ple, they  fcream  like  the  cats.  In  ftorms  and  heavy  falls  of 
fnow,  they  bury  themfclves  in  the  fiiow,  and  lie  ftill  as  long 
as  it  lafts.  They  fwim  acrofs  rivers  with  great  agility;  will 
feize  the  fea-fowl  by  night  on  the  cliffs  when  they  have 
fettled  to  flccp;  but  are  themfclves  frequently  victims  to  the 
birds  of  prey.  Thtfe  animals,  which  are  now  in  fuch  inex- 
preflible  numbers  on  the  ifland,  were  moft  probably  con- 
veyed there  (fince  there  is  no  other  land  animal  in  it)  from 
the  Continent  on  the  drift  ice,  and  have  been  nouridied  by 
the  great  quantity  of  animal  fubftances  thrown  up  by  the  fea. 

This  fpecies  is  entirely  white,  and  their  furs  compofc  a 
confideruble  article  of  commerce. 


XVI.    An  Account  of  JMr.  Browx'^  Travels  through 
Egvpt  and  Syria,  Sec. 

[Conu'.iued  from  Vd.-se  247.] 
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N  the  -iSth  of  December  1792,  Mr.  Brown  left  Kahira 
to  vifu  Feium,  a  citv  diitant  about  fixty  miles  to  the  fouth- 
well.  It  ftands  on  the  principal  canal  leading  from  the  Nile 
to  the  lake  Moeris,  and  is  furrounded  with  cultivated  ground 
producing  that  prcfufion  of  rofes  for  which  this  place  was 
celebrated,  and  v.hich  were  diftilled  into  rofe-water.  The 
mode  of  propagating  them  was  by  continued  layers  j  the 
young  twigs  thence  arinng  being  found  to  produce  the 
largefl  and  moft  fragraiit  flowers.  The  rofe-water  was  ex- 
cellent, and  fent  to  all  quarters ;  but  the  cultivation  is  now 
running  gradually  to  decay  :  w  heat  and  other  grain  abound' 

in  the  ucinitv. 
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After  paffing  three  davs  at  Feium  Mr.  Brown  proceeded 
toivards  the  lake,  of  which  he  wiflied  to  make  the  circuit. 
It  is  the  Moeiis  of  Strabo  and  Ptolemy;  and  the  teftimony 
of  the  latter  living  in  Egypt  feems  unqueftionable.  How- 
ever this  may  be,  the  lake  now  called  Blrkct-el-kerun,  pro- 
bably from  its  extremities  bearing  feme  referablance  to 
horns,  (hews  no  mark,  as  fome  fuppofe,  of  being  the  pro- 
duction of  human  art.  The  length,  Mr.  Brown  fays,  may 
probably  be  between  thirty  and  forty  miles ;  the  breadth,  at 
the  wideft  part  he  could  gain,  was  5000  toifes,  as  taken  with 
a  fextant ;  that  is,  nearly  fix  miles,  The  utmoft  poffiblc 
extent  of  the  circuit  mull:  of  tourfe  be  thirty  leagues.  Se- 
veral firaermen,  in  miferable  boats,  are  conftantly  employed 
on  the  lake.  The  water  is  brackifli,  like  moil  bodies  of 
water  under  the  fame  circumftances. 

From  Feium  ISIr.  Brown  travelled  fouth-eaft,  and  at  Ha- 
wara  faw  two  fmall  pyramids  of  unburnt  brick.  Returning 
to  Bedis  he  pafled,  the  day  following,  the  pyramids  of  Da- 
lliur;  five  of  which  appear  fucceffively,  befides  thofe  of  Sa- 
karra.  The  third,  after  thofe  of  Hawara,  is  that  of  Medun, 
which  has  been  very  elegant.  It  is  compofed  of  large  pieces 
of  the  ufual  foft  free-ftone,  joined  together  with  a  little  ce- 
ment, and  has  been  hewn  off  to  a  ftraight  furface.  It  would 
be  extremely  diflicult  to  afcend  to  the  top,  which  is  now  very 
broad;  but  it  is  probable  that  there  was  another  fquare  com- 
pleting its  fumniit,  which  has  been  removed.  The  fourth 
is  the  moft  foutherly  of  the  four  pyramids  of  Daflrar,  where 
there  are  two  large  and  two  fmall.  It  is  in  the  form  of  a 
cone  terminating  in  an  obtufe  triangle,  and  is  now  much 
damaged.  At  Sakarra  a  great  number  exift,  among  which 
ten  are  of  a  large  fize  *. 

*  Speaking  of  the  pyramids  of  Jize,  well  known  tc  all  who  have  vifited 
Egypt,  Mr.  Brown  fays:  "  An  abfurd  opinion  has  recently  bten  i'ated, 
that  the  pyrirnias  are  hewn  out  of  the  rock  on  which  they  ftand  j  but  th« 
iirft  ocular  infpedtion  would  fet  afide  this,  the  joinings  of  the  ftones  being 
every-whtre  marked  with  cement."'  This  is  a  fiat  contradiaicn  of  wliat 
has  been  a£Gerted  by  Bruce. 

On 
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On  the  ift  of  March  1793  Mr.  Brown  left  Kahira  to 
proceed  to  Suez,  w  hich  he  reached  after  a  tedious  progrefs 
of  five  days.  The  town  is  fmall,  and  built  of  unburned 
irick.  It  contains  twelve  mofques,  fome  of  which  are  of 
^ohe,  but  the  mod  are  mean  buildings.  The  fea  near  the 
town  is  very  (liallow,  yet  there  is  a  fmall  yard  for  (hip- 
building.  The  Arab  mode  of  conftru6ling  (hips  is  finguiar. 
They  have  no  art  to  bend  the  timbers ;  none  of  them  are 
crooked,  except  naturally  fo.  They  are  very  {lender ;  and, 
\vhere  the  upper  and  lower  ribs  join,  do  not  pafs  over  one 
another,  but  by  the  fide  of  each  other.  The  fea  here  pro- 
duces few  fi(h.  Oyfters,  indeed,  and  fome  others  of  the 
ihell-kind,  are  feen  :  the  befl:  fifh  do  not  come  higher  than 
Cofsir.  Meat  is  fcarce ;  bread  of  an  inferior  quality,  and 
fometimes  hardly  eatable.  Butter  and  miik  are  brought  in 
fmall  quantities  by  the  Arabs.  Water  is  brought  from  three 
feveral  places.  It  is  always  bought  by  the  fkin,  at  a  con- 
fiderable  price ;  and  if  a  war  were  to  arife  wiih  the  Arab?, 
none  could  be  found. 

On  the  8th  of  March  1793  Mr.  Brown  paffed  the  ford 
at  Suez,  and  on  the  14th  arrived  at  Tur.  On  the  i8th  he 
left  Tur,  and  on  the  aid,  at  half  paft  three  in  the  morning, 
reached  the  Monaftery  of  Sinai.  The  convent  is  large, 
with  a  good  garden,  to  which  there  is  a  fubterranean  pal- 
fage.  Within  the  walls  is  a  fmall  mofque  for  the  conve- 
nience of  the  Arabs.  The  mountain  now  called  Sinai  is 
high  and  abrupt :  on  the  north  fide  of  it  fome  fnow  was 
vifible.  The  whole  is  a  very  remarkable  rock  of  red  granite, 
interfperfed  with  fpots  to  which  foil  has  been  brought  by 
human  labour,  or  wafhed  down  by  rain,  and  in  which  grow 
almond-trees,  figs,  and  vines.  Numerous  rills  of  excellent 
water  gufh  from  various  apertures  in  the  precipice,  and 
wander  among;  tho  little  orardens.  Sinai  has  two  fummits : 
the  highefl:,  it  is  believed,  may  be  the  Sinai  of  Mofe's.  The 
weather  being  very  clear,  Mr.  Brown  observed  from  Mount 
Sinai  the  Eaflern  Gulph  of  the  Red  Sea,  which  apj)ears  veiy 
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fmaJI,  and  more  round  and  fhort  than  is  laid  down  in  the 
lateft  maps.  Mr.  Brown  returned  to  Suez  and  Kahira, 
without  meeting  any  thing  remarkable  on  the  road. 

Mr.  Brown's  views  to  the  fouth  of  Egypt  having  been 
fruftrated  the  preceding  year,  he  was  reduced  to  the  alter- 
native of  abandoning  any  further  projects  in  that  quarter,  or 
of  waiting  for  a  more  feafonable  opportunity.  This  foon 
occurred.  He  had  formed  a  defign  of  penetrating  to  Abyf- 
iinia  by  the  way  of  Dar-Fur,  as  he  was  taught  to  believe 
that  he  might  hope  there  for  the  advantages  of  a  regular 
government,  and,  with  proper  management,  might  expc6l 
every  favour  from  the  monarch.  At  the  moment  of  his 
return  from  Afsuan  to  Affiut,  the  caravan  of  Jelabs  from 
Dar-Fur,  called  Caj^et-es-Soudan  * ,  tlie  Soudan  caravan, 
arrived  at  El-wah.  It  was  then  reported,  that  the  fale  of 
their  merchandize  and  flaves,  of  which  they  had  no  great 
quantity,  would  be  completed  in  about  two  months,  and 
that  then  they  would  return  home.  Their  ftay,  however, 
was  protracted  during  the  whole  winter,  and  in  the  month 
of  March  1793  they  commenced  their  departure  from  Ka- 
hira for  the  Upper  Egypt.  They  were  flow  in  collecting 
fuch  things  as  were  neceflary,  and  Mr.  Brown  made  ufe  of 
the  time  fo  allowed  to  procure  information  from  various 
quarters  refpecting  the  journey. 

On  the  21ft  of  April  1793  ^^  ^^^  out  from  Bulak,  and 
on  the  eighth  day,  the  wind  having  been  often  unfavour- 
able, reached  Afliut.  The  firft  care  was  to  provide  camels 
for  the  route ;  but  unfortunately  they  were  at  that  time 
fcarce.  He,  however,  at  length  obtained  five  at  about  13I. 
each.  A  fupply  of  food  was  alfo  procured  for  the  journey  ; 
and  the  caravan  having  alfembled,  after  about  fifty  days, 
the  expected  moment  of  departure  arrived.  The  party  hav- 
ing left  AfTiut  on  the  25th  of  May,  encamped  on  the  moun- 
tain above  it  till  the  28th.     On  the  31(1  they  arrived  at 

*  Soudan,  in  Arabic,  correfpcnds  to  our  Nigriiia,  merely  general  words 
for  the  country  of  the  Blacks. 
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Gebcl  Rumlie,  a  high  rocky  mountain  which  they  were  to 
tlefcend.  It  forms  \\\fi  weftern  fide  of  the  ridge,  which  con- 
ftitutes,  as  it  w^erc,  the  wall  of  Egvpt,  and  the  eallern  boun- 
dary of  the  low  defart  in  which  lie  the  Oafes.  It  confifts 
of  a  coarfe  tufa,  and  is  of  rugged  and  difficult  dcfccut.  They 
were  employed  four  hours  and  a  half  the  following  morning 
in  pafling  from  the  foot  of  the  mountain  to  Ainc  Dizc,  the 
firll  place  where  water  is  found,  and  the  nortliern  extremity 
of  the  great  Oajis.  As  a  hot  wind  blew  here  durino-  the 
meridian  hours,  the  thermometer  flood  at  that  time,  under 
the  (hade  of  the  tent,  at  116  degrees.  In  marching  from 
Aine  Dizc  to  Charje,  eight  hours  were  employed.  They 
left  Charje  on  the  7th  of  June,  and  on  j\Jo:iday  the  lolh 
arrived  at  Beiris.  On  the  13th  they  proceeded  to  Mughefs, 
the  laft  village  of  the  Oafis  towards  the  fouthern  defart; 
which  they  left  on  the  15th,  and  on  the  20th  reached  Seb. 
This  place  is  marked  by  the  production  of  a  quantity  of  na- 
tive alum,  as  the  name  imports.  The  furface  near  which 
the  alum  is  found  abounds  with  a  redciith  ftone,  and  ia 
many  places  is  fecn  argillaceous  earth. 

Having  left  Seb  on  the  21ft,  they  arrived  at  Selime  on 
the  23d.  On  the  24th  they  refted,  and,  continuing  their 
route  next  morning,  employed  five  days  more  in  reaching 
Leghea.  While  they  remained  here,  they  felt  much  in- 
convenience from  a  fuffocating  wind,  which  blew  from  the 
fouth,  and  raifed  the  fand  in  clouds.  On  the  2d  of  July 
the  caravan  left  Leghea,  and  on  the  8th,  after  a  ievere  and 
fatiguing  march,  reached  the  Bir-el-MaIha,  or  fait  fpring. 
The  vicinity  of  this  fpring  is  remarkable  for  the  produ6lioa 
of  natron,  which  appears  under  various  circumftances,  and 
is  of  a  qualitv  different  from  that  of  Terane.  It  is  very 
white  and  folid,  and,  on  immerfion  in  water,  becomes  hot, 
and  d'ifcharges  a  great  portion  of  its  air.  Small  quantities 
of  it  are  carried  by  the  jelabs  to  Egypt,  where  it  is  fold  at  a 
high  price,  and  is  ufed  principally  for  making  fnuff.  The 
water  found  here  is  unpalatable  and  brackiilu 
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'  They  remained  at  Bir-el-Maiha  till  the  12th,  and  on  the 
20th  encamped  at  a  fpot  called  Medwii.  On  the  23d  ihey 
came  to  the  firft  fprings  within  the  limits  of  Fur,  which  are 
la  this  place  called  Wadi  Mafruk.  The  white  ant,  iermisy 
was  here  exceedingly  vexatious,  building  its  covered  way  to 
every  thing  within  the  tent,  and  deftroying  all  within  its 
reach.  This,  together  with  the  rains,  which  were  now  in- 
creafing,  and  began  to  pour  in  a  ton-ent  through  the  valley, 
tibliffcd  them  to  abandon  their  tents,  and  to  take  fhelter  in 
the  next  village  (Sweini),  where  Mr.  Brown  obtained  an 
spartment  in  the  houfc  of  Ali-el-Chatib,  one  of  the  princi- 
pal merchants  eftabliflied  in  the  country.  There  he  fpent 
eight  or  ten  days,  and  did  not  arrive  at  Ccbbc,  one  of  the 
towns  to  which  the  jelabs  chiefly  refort,  till  the  7th  of  Aii- 
giift.  A  Mclek,  or  go\'emor,  on  the  part  of  the  Sultan  of 
Dar-Fur,  generally  refides  at  Sweini;  and  there  all  ftrangers, 
as  well  as  merchants  of  the  country,  coming  with  the  cara- 
van, are  obliged  to  wait  till  the  pleafure  of  the  monarch  in 
difpofing  of  them  be  known. 

As  Mr.  Brown  had  come  to  the  country  under  confi- 
derable  exceptions  from  the  general  rule  of  merchants  trad- 
ing to  this  comitry,  and,  in  the  Arabic  language,  rather  as 
Daif-es-Suhartj  the  king's  ftranger,  in  which  light  he  had 
been  hitherto  viewed  by  the  natives,  he  expelled  to  obtain 
immediate  pcm:viflion  to  continue  his  journey  to  ^he  royal 
rciidence.  "  I  obferved,"  fays  he  to  the  Melek  of  Sweini 
'dwCi  other  public  officers,  "  that,  intending  to  vifit  the 
Sultan,  I  fhould  hardly  have  expefted  to  be  put  back  with 
frivolous  excufes,  as  the  non-payment  of  duties  which  you 
dare  not  explicitly  demand  of  me,  and  tributes,  under  the 
name  of  prefents,  which  have  never  yet  been  exafted  of  any 
itrangcr.  If  any  duties  be  payable,  beyond  what  have  been 
already  difchargcd,  you  are  perfeftly  at  liberty  to  detain  all, 
or  fuch  part  of  the  articles  I  bring  with  me,  as  you  may 
judge  fufEcIent  to  anfwer  your  claim,  but  not  to  relufe  me 
permiffion  t(>  go  to  the  Sultan_j  with  whom  I  have  bufinefs. 
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Or,  if  other  reafons  operate  to  prevent  my  requeft  from 
feeing  complied  with,  and  if  any  fufpicions  pre\^ail  relative 
to  my  views  in  coming  here,  I  deiire,  without  further  delay, 
to  be  furniihed  with  the  means  of  returning  to  Egypt,  before 
I  fuffer,  as  commonly  happens  to  flrangers,  from  the  effefts 
of  the  climate,  while  I  am  yet  in  the  habit  of  travelling,  and 
while  the  funds  are  yet  uneihaulled  which  fliould  fupport 
pie  in  my  progrefs  farther." 

The  mifreprelentations  which  had  been  made  concerning 
Mr.  Brown,  and  which  had  by  this  lime  reached  the  Sultan, 
manacled  the  hands  of  the  Melek,  and  prevented  his  remon- 
ftrance  from  having  any  effeft.  Finding,  therefore,  no  mode 
of  advancing  till  the  reft  of  the  caravan  fhould  obtain  the 
fame  pcrmiflion,  he  refolved  to  follow  the  example  of  the 
other  jelabs,  and  wait  patiently  the  event.  At  length,  after 
the  expiration  of  about  ten  days,  an  order  from  the  Sultaa 
arrived,  directing  that  all  the  jelabs  {hould  be  allowed  to 
proceed  to  their  houfes  on  paying  the  duties  alTclTed  oa 
them. 

Before  leaving  Kahira,  Mr.  Brown  had  been  apprifed 
that  all  commerce  in  Dar-Fur  was  conduced  by  means  of 
(imple  exchange.  To  carry  on  this,  in  fuch  a  way  as  not 
to  be  grofsly  defrauded,  he  was  induced  to  feek  for  a  perfon 
^lvho  migrht  oro  through  this  bufmefs  for  him,  at  leaft  with 
fome  (liare  of  probity.  The  perfon  recommended  to  him 
ftr  that  purpofe  had  been  a  flave-broker  in"  the  market  of 
Kahira ;  and  though  Mr.  Brown  expelled  from  him  that 
fubmiflion  and  obedience  for  which  the  lower  clafles  of  the 
Kahirines  are,  externally  at  leaft,  remarkable,  he  was  difap- 
pointed  in  his  expe£lations.  The  letters  with  which  he  wai 
provided  for  different  merchants  in  this  diftri^,  under  whofe 
roof  he  might  have  had  a  fafe  lodging,  could  be  of  no  ufe 
till  he  had  feen  the  Sultan  ;  for,  till  then,  no  perfon  knew  in 
what  charafter  to  receive  him.  The  objeft  of  this  man, 
therefore,  was  to  prevent  his  introduftion  to  the  Sultan,  and 
to  preclude  him  from  any  opportunity  of  reprefenting  his 
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cafe.  They  were  no  fooner  arrived  at  Swcini  than  he  founjd 
means  to  employ  one  of  his  alTociatcs,  who  had  been  lomc 
vears  eftabliflied  in  the  place,  to  go  to  the  monarch  and  in- 
fufe  into  his  mind  fufpicions  of  him  as  a  Frank  and  an  In- 
fidel, who  came  to  the  country  for  no  good  purpole,  and 
whofc  defigns  it  behoved  him  to  guard  againft.  The  villain 
himfelf  was  in  the  mean  tnne  not  idle.  As  the  houfe  in 
which  Mr.  Brown  lodged  had  no  doors,  he  took  advantage 
of  this  circumftance,  and  his  momentary  abfence,  to  fecrete 
from  a  box,  which  he  had  broken  on  the  road,  a  quantity 
of  red  coral.  By  the  help  of  this  commodity,  Mr.  Brown 
had  expeded  to  make  his  way  to  the  Great.  At  the  end  of 
a  few  davs,  this  agent  returned,  bearing  a  fpecious  letter 
impreffed  with  the  Sultan's  feal,  ordering  that  no  officer  on 
the  road  fliould  prefume  to  detain  him,  or  take  any  thing 
from  him,  till  he  came  to  the  houfe  of  Ibrabhn-cl-lVobaijhi 
(the  name  of  this  very  agent)  in  Cobbe,  where  he  was  to 
reft  himfelf  till  further  orders.  In  this  fituation,  feeing  no 
means  of  immediate  relief,  Mr.  Brown  began  to  feel  impa- 
tience, which,  as  he  continued  in  a  ftate  of  inactivity,  com- 
municated the  more  rapidly  its  pernicious  influence  to  hi& 
health.  On  the  fourteenth  day  he  was  attacked  by  a  fever, 
attended  with  extreme  .pain  in  the  head.  How  long  it  lafted 
he  could  not  tell,  having  loft  his  recolleftion  on  the  fecond 
dav.  It  was  aftcrv/ards  recalled  by  the  efle6t  of  a  dNfenterv, 
which  lafted  for  two  days,  and  left  him  too  w  eak  to  aflift 
himfelf. 

A  little  more  than  a  month  elapfed,  when,  the  fymptoms 
appearing  to  diminifli,  he  again  prelTed  to  be  permitted  to 
vifit  the  refidence  of  the  Sultan.  But  he  had  rcafon  to  re- 
gret his  impatience ;  for,  having  at  length  obtained  leave, 
he  proceeded  to  El  Faflier  only  to  repeat  his  fufierings. 
When  he  arrived  at  El  Faflier,  he  was  firft  introduced  to 
the  Melck  Mifellimy  one  of  the  principal  minifters.  He 
received  him  with  a  rude  ftare,  as  an  objeft  he  was  unufed 
to,  which  was  followed  by  a  fmile  of  contempt  and  averfion, 

He 
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He  was  feated,  with  fomc   more  of  the  royal  attendant?, 
Under  a  kind  of  awning  of  cotton  cloth,  on  a  mat  fpread 
upon  the  flind.     After  the  common  falutations,  the  Mclelc 
and  his  company  entered  into'converfation  on  the  nature  of 
his  vifit  to  the  country ;  while  each  made  remarks  on  his 
perfon,  and  offered  conje6tures  as  to  his  charafter  and  in- 
tentions.    At  length  a  wooden  bowl  of  polenta,  and  an- 
other of  dried  meat,  wcfefet  before  them.     Mr.  Brown's 
illnefj  deprived  him  of  all  inclination  to  eat,  and,  obferving^ 
the  company  not  much  inclined  to  invite  him  to  join  them, 
stnd  yet  embarraifed  to  avoid  that  ceremony,   he  relieved 
them  by  declining  it,  and  defiring  them  to   begin.     When 
they  were  fatiated,  a  great  number  of  foolifti  queftions  Mcrc 
aflced  him  about  Europe  ;  fome  of  which  he  waved,  and 
fotisfied  them  as  to  others  in  the  beft  manner  he  couH. 
When  he  cbferved  that  they  grew  tired  of  aflcing  queftions, 
he  feized  the  opportunity  of  explaining  why  he  came  there, 
and  what   favour   he  expected  would   be  fhewn   to   him. 
"  Mclek,"  faid  jNIr.  Brown,   "  having  come  from   a  far 
diftant  countr\'  to  Mifr  (Kahira),    I  was  there  made  ac- 
quainted with  the  magnificence,  the  extended  empire,  and, 
above  all,  the  juuice  and  hofpitality  of  the  king  Abd-el- 
rachman.     Having  been  ufed  to  wander  over  various  coun- 
tries as  a  dcrivijh,   I   grew  defirous  of  feeing  Dar-Fur.     I 
was  told  that  my  perfon  and  property  would  be  fecure :  but 
fince  my  arrival  within  the  conlines,  I  have  found  all  thcfe 
aliurances  fallacious  5  my  inclinations  have  been  thwarted, 
my  perfon  treated  Vv'th  indignity,  and  my  property  plun- 
dered.    I  afk  redrefs — I  delire  the  punifliment  of  the  man 
who  has  robbed  me,  and  reftitution  of  what  has  been  taken. 
Nor  is  this  all ;   I  particularly  defire  permiffion  to  go  to 
Sennaar,  in  order  to  proceed  to  Habefli.     I  was  prevented 
from  going  there  lall  year  by  the  ftraight  road.     Habefh  is 
a  Chriftian  country,   aboundins;  in  flaves  and  o-old  :  there 
are  alfo  many  herbs  valuable  in  medicine.     Being  there,  I 
may  eafily  join  my  countrymen,  merchants  who  come  to 
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Moccha,  in  the  Bliar  Yemeni.  I  defire  the  Sultan  will  alloT*' 
me  to  proceed  thither ;  and,  if  it  be  neceflary,  grant  me  his 
protection,  and  three  or  four  perfons,  deferving  confidence, 
to  attend  me  to  the  frontiers  of  Kordofan.  I  have  a  fmall 
prefent  to  offer  him,  confifting  of  fuch  things  as  my  circum- 
ftances  permitted  me  to  bring.  I  hope  he  may  not  refufe  to 
receive  it,  and  to  grant  me  the  favour  I  afk." — He  anfvvered  : 
^^  Merchant,  you  are  welcome  to  the  Har,^  The  king  is  kind 
to  flrangers,  and  he  will  favour  you  in  all  you  wifli.  What- 
ever you  want,  you  have,  only  to  demand.  He  has  ordered 
a  fack  of  wheat  and  four  flieep  to  be  fent  you.  At  this  time 
it  is  not  pofEble  to  pafs  through  Kordofan  :  the  Sultan  has 
a  great  army  there ;  and  when  the  country  fliall  be  in  fub- 
jeclion  to  him,  you  may  pafs  luimolefled.  When  you  are 
admitted  to  his  prefcnce,  you  will  tell  him  who  has  robbed 
you,  and  what  you  have  lofl ;  and  he  will  caufe  it  to  be 
reflored."  It  was  now  the  hour  of  prayer,  and,  when  the 
company  commenced  their  ablutions,  Mr.  Brown  retired. 
£To  be  continued.3 


XVH.  On  the  Dif appearance  of  Siualloius  in  Autumn  ;  in 
a  Letter  frcm  Mr.  Peter  Cole  to  Dr.  Mitckill, 
dated  Neiu -York,  September  z^,  1798*. 
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N  confequence  of  the  epidemic  now  raging  in  this  devoted 
city,  I  have  not  had  an  opportunity  to  give  you  a  detail  of 
what  I  intimated  to  you  fome  time  ago  relative  to  the  dif- 
appearance  of  fwallows. 

In  my  early  years,  a  number  of  my  fchooi-companions 
and  myfelf  ufed  to  make  it  a  pra£lice  to  hunt  what  we 
termed  Ground-Swallows  [htrimdo  ripario),  in  a  bank  in 
the  neighbourhood  of  this  city,  contiguous  to  where  the 
Jews  burial-ground  then  was.  In  one  of  theie  boyifh 
athufements  I  recolleft  two  gentlemen  pafTed  nearly  by  us^ 

*  From  the  Amerkaa  Medical  S.£j>2fitorj: 
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who  flopped  and  examined  the  birds  we  had  dug  out  of  the 
hill ;  whereupon  a  couvcrfation  took  place  relative  to  the 
migration  of  the  fwallows.  The  gentlemen  both  agreed  thai 
they  were  preparing  for  their  winter  quarters ;  and  one  of 
them  farther  added,  that  he  fuppofed  that  numbers  of  Uiem 
kept  in  a  meadow  clofe  by.  Thefe  obfervations  made  fuch 
ftrong  impreflions  on  my  mind,  that  they  have  never  fince 
been  erafed. 

After  our  revolutionary  war  was  over,  and  my  return 
again  into  this  city  in  1783,  in  order  to  be  convinced  of  the 
truth  on  this  curious  and  controverted  fubjecl,  I  made  it  a 
pra«Stice  to  walk  around  the  Colleft  *,  mornings  and  even- 
ings, in  the  feafons  when  they  aflembled,  in  order  to  mark 
their  flight  or  return  again;  but  could  not  difcern  any  thing 
material  until  the  3d  inftant.  As  I  was  Handing  at  my  door 
between  the  hours  of  five  and  5xin  the  morning,  I  obferved 
A  very  large  flock  of  fwallows  flying  in  an  eafterly  direction. 
I  immediately  repaired  to  the  pond,  where  there  u-as  already 
a  vaft  number  colle6led  in  the  reeds  and  rufhes.  They  con- 
tinued comingr  for  nearly  the  fpace  of  half  an  hour,  and  vaft 
numbers  of  them  were  flying  over  the  water  in  almolt  every 
dire(5lion.  Some  of  thefe  birds  appeared  to  run  on  the  fur- 
face  of  the  water  with  great  rapidity  towards  the  eaft  corner 
of  the  pond,  and,  in  the  twinkling  of  an  eye,  difappearcd 
under  the  water  and  rofe  no  more. 

They  feemed  to  crowd  principally  towards  that  particular 
fpot.  But  what  is  foraewhat  remarkable,  and  defcrves  par- 
ticular notice,  is,  that  among  them  I  obferved  a  number 
of  white  ones  intermixed  with  the  reft.  While  I  was  Hand- 
ing on  the  edge  of  the  pond  with  my  fpy-glafs,  Mr.  Brooks, 
a  particular  acquaintance  of  mine,  who  lives  near  the  place, 
^ame  towards  me.  I  mentioned  my  errand  to  him.  He 
Rood  with  me  a  confiderable  time,  and  faw  the  fame.  I 
obferved  to  him  that  there  were  white  ones  among  them. 

*  A  poad  of  frelh  water  adjoining  a  iv.arfh  in  the  vitinity  of  the  city  of 
Iiiew-Yojrk, 

He 
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He  replied,  that  they  were  fcen  three  or  four  days  ago.  His 
word  may  be  relied  on  as  a  man  of  flridl  honour  and  in- 
tegrity. 

Thus,  Sir,  I  have  given  you  a  {hort  Iketch  of  wh"3t  has 
come  within  my  own  knowledge,  and  what  I  earneftly 
wiflied  to  difcover.  I  hope  I  flvall  not  intrude  upon  your 
patience  if  I  fubjoin  an  extraft  from  the  Chrirtian's,  Scho- 
lar's, and  Farmer's  Magazine  *.     It  runs  thus  : 

"  February  23,  1790.  In  Ulfter  county,  in  the  ftate- of 
New- York,  on  an  ifland  in  the  Never-Sink-Creek,  nearly 
in  the  latitude  of  41"  30'  north,  a  Mr.  Baker,  in  the  begin- 
ning- of  the  month  of  March  laft,  having-  cut  down  a  large 
hollow  beech-tree,  to  his  furprife  found  the  cavity  in  the 
tree  nearly  filled  with  the  common  barn-fwallows  {hirundo 
Tujiica)  of  this  country,  in  quantity  (by  hiseftimation)  nearly 
two  barrels :  they  were  in  a  torpid  ftate  ;  but  carrying  fome 
of  thofe  which  were  not  injured  by  the  fall  of  the  tree  near 
a  fire,  they  were  prefently  re-animated  by  the  warmth,  and 
took  the  wing  with  their  ufual  agility." — This  may  be  de- 
pended on  as  a  fact. 

I  take  the  liberty  alfo  to  mention  another  relation  from 
the  American  Mufeum  f-  It  is  taken  from  Mr.  Jofiah 
Blakeley's  letter  to  Mr.  Carey,  dated  Baltimore,  January  7, 
1788.  As  the  piece  is  of  confiderable  length,  I  (hall  only 
quote  a  few  paffages  from  it.     He  begins  thus : 

*' The  hiflory  of  our  common  fwallows  has  long  been  a 
problem  in  ornithology.  Whilfl  people  in  general  fuppofed 
them  birds  of  pafTage,  a  few,  who  appear  to  be  better  in- 
formed, fupported  the  contrary.  The  opinion  of  the  many 
was  founded  on  what  they  thought  probable ;  that  of  the 
few  on  fa£ls.  In  the  year  1780  I  was  converfing  with  a 
perfon,  who  lived  about  twenty  miles  from  Bofton,  on  the 
phenomenon  of  the  fudden  exit  but  gradual  and  irregular 
return  of  fwallows.     The  gentleman  to  whom  I  made  thefe 

*  Volume  the  Second,  page  735. 
f  Volume  the  Third,  page  451-2. 

remark?. 
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remarks,  replied,  tluit  they  were  not  birds  of  paflage;  and 
the  ciiulc  o\  their  I'udden  dilappearance,  but  irregular  return, 
was,  they  had  a  lixcd  day  for  innnerging  in  tlic  water,  but 
none  for  emerging  from  it.  On  my  doubting  his  hypolhelis, 
he  told  nit,  that  as  a  neiijilibour  of  his,  not  long  before,  was 
draining  a  pond,  on  a  warm  day,  near  the  feafon  of  the  year 
in  which  the  fwallows  firft  appear,  his  attention  was  attracted 
by  obferving  the  mud,  which,  in  confequence  of  drainino- 
tlie  pond,  had  for  fome  time  been  expoled  to  the  fun,  move 
and  appear  animated ;  he  then  ordered  a  quantity  of  this 
mud  to  be  conveyed  into  a  room  in  his  houfe,  which  he 
caufed  to  be  gradually  warmed  by  a  flow  fire.  From  this 
nmd  there  foon  arofc  a  number  of  fwallows,  hoverino-  over 
liimfelf  and  family,  who  had  been  fpe<Slators  of  their  refur- 
re6^ion. 

Thefe  few  obfervations,  however  imperfeifl,  may  poffibly 
afford  a  large  field  for  [peculation  to  the  philofophic  mind, 
and  lead  to  ufeful  difcovcries.  For  my  own  part,  I  am  now 
become  a  proielyte  to  the  doctrine  of  the  fwallow's  remain- 
ing in  a  torpid  ftate  during  the  winter,  not  only  from  fpe- 
culative  rcfearches,  but  from  ocular  demonltration  *. 


XVIII.  Meteorological  Ohjervations  made  at  Padua  in  the 
Month  r.f  June  17^3,  luith  a  DiJJ'ertatton  on  the  extra- 
ordinary Fog  which  prevailed  ah'jut  that  Time.     Bj  M. 

TOALDO  f. 
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BAROMETER.— Its  greatefl  elevation  was  on  the  24th 
and  25th  of  the  month,  I'ix,.  28  inches  4  lines;  its  greateft 
depreflion  on  the  i6th,  27  inches  4  lines.  In  the  I'ummer 
months  there  is  generally  ver\'  little  variation  in  the  baro- 

*  Pennant,  in  hib  Biiiifli  Zoology,  Vol.  I.  p.  414,  feels  difpofed  to  finile 
at  the  accounts  given  by  Olaus  Magnus,  Derham,  and  Klein,  oi  the  fub- 
n.erfion  of  fwallows.     Let  the  phyfiologift  and  anatomift  reafon  on  the 
matter  as  they  may,  there  feems  to  be  pohcive  evidence  uf  the  faft.      £. 
f  From  the  Journal  Ui:  Fhyfiquc 

Vol.  IV.  E  e  in^V^r^ 
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meter,  and  it  remains  almoft  always  ftationary.  It  appears 
that  it  role  very  much  after  the  fog,  of  which  I  fliall  loon 
fpcak. 

Thermometer. — ^The  month,  in  general,  was  cool: 
its  mean  heat,  which  commonly  is  19  or  zo  degrees,  was 
this  year  only  16'-;  for  in  the  latter  part  of  the  month  the 
thermometer  did  not  vile  above  22*6,  and  in  the  beginning 
it  was  at  10.  I  (liall  obferve  that  it  fell  four  degrees  between 
the  16th  aiid  17th,  owing  to  a  ftorm  which  came  on. 

Hygrometer. — Notwithftanding  the  rain,  it  always 
pointed  to  drynefs  j  which  proves  the  exaltation  of  the  va- 
pours. 

Rain. — If  we  confider  the  days  when  it  rained  little  or  a 
great  deal,  we  ought  to  fay  that  the  month  was  extremely 
rainy,  for  it  rained  twenty- two  days :  but  the  rain  in  ge- 
neral was  not  abundant,  as  there  fell  two  inches  lefs  of 
•water  than  ufual.  This  obfervation  is  applicable  only  to  the 
level  country ;  for  in  the  mountains  the  rain  was  exceffive, 
and  occafioned  a  very  o-reat  fwell  in  the  rivers  and  torrents. 

But  there  occurred  two  particular  phenomena  to  be  ob- 
ferved,  v'fz..  the  fog  and  thunder.  On  the  niorning  of  the 
18th,  after  a  ftorm,  which  had  been  preceded  by  feveral 
others,  the  fun  ajipcarcd  extremely  pale  through  a  light  fog, 
which  filled  the  whole  atmofphere.  This  fog  became  ftill 
more  condenfed  the  following  days  ;  and  was  not  diflipated 
bv  the  winds,  nor  even  bv  the  ftorm  of  the  26th  in  the  morn- 
ing, accompanied  by  a  great  dc:il  of  thunder,  which  was 
lieard  all  along  the  direction  of  ihe  mountains  from  one  fea. 
to  the  other.  This  fog  fiill  exidcd  in  the  beginning  of  July, 
and  feemcd  to  become  thicker,  at  leaft  at  certain  hours. 
It  did  not  prevent  the  fun  or  ftars  of  the  firli:  magnitude 
from  being  iecn,  except  in  t^ie  lower  part  of  the  horizon. 
People  could  look  at  the  fun  without  being  incommoded, 
and  without  ufing  coloured  or  fmoked  glafs.  It  appeared  of 
dirt'erent  colours,  according  to  the  kind  of  rays  which  the 
iiiflcrencc  in  the  denfity  of  the  fog  futl'ered  to  pafs.     As  the 

yellow 
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yellow  and  red;  being  the  ftrongcft,  were  thofe  which  pierced 
it  ofteneft,  the  fun  appeared  like  a  ball  on  fire,  or  of  a  blood 
colour;  which  gave  occafion  to  many  whimfical  people, 
uhofe  imaginations  were  heated,  to  fee  there,  as  in  tlie 
clouds,  .the  figurL-s  of  men  and  animals.  V^ery  often  the 
fun,  in  the  higher  part  of  the  atmofphere,  feemed  pale  and 
white  by  the  abfence  of  feveral  coloured  rays;  and  he  ap- 
peared red  when  he  was  lower,  becaufe  his  rays  then  pafled 
through  a  greater  portion  of  the  atmofphere. 

7'hat  it  may  not  be  imagined  that  this  phenomenon  is 
new  in  the  world,  I  lliall  here  give  a  fliort  account  of  thofe 
obfcrved  formerly,  analogous  to  it.  But  it  will  firfl  be  proper 
to  fay  a  few  words  refpefting  the  caufe  of  this  extraordinary 
fog,  which  I  am  inclined  to  think  came  from  Sicily  and 
Calabria,  where  there  were  violent  earthquakes.  We  know, 
by  the  accounts  given,  that  the  heavens  in  thofe  countries 
appeared  cloudy  after  the  great  fliocks,  which  may  be  rea- 
dily believed  when  we  conlider  the  imm.enfe  exhalations  that 
mud  have  been  difpcrfed  throughout  the  atmofphere.  In 
the  month  of  June  the  fouth-eaft  winds  prevailed  through- 
out all  our  country.  Thefe  winds  at  Venice  are  called  Fo- 
riani,  becaufe  they  firfl  take  place  on  this  fide  of  the  gulph. 
It  is  very  probable  that  thefe  winds,  traverfing  that  part  of 
the  atmofphere,  may  have  carried  with  them  a  large  mafs  of 
exhalations,  which,  being  itopped  by  the  chain  of  the  Alps, 
difperfed  themfelves  in  Lombardy,  and  occupied  even  the 
Alps,  which  people,  with  afronifliment,  beheld  red,  or  of 
different  colours,  according  to  ihe  pofition  of  the  fun  and  of 
the  obfcrver.  It  docs  not  appear  that  thefe  exhalations  arofe 
from  our  territory,  which  was  not  feen  to  fmoke,  as  is  ge- 
■  nerally  the  cafe  in  the  time  of  a  fog;  but  it  proceeded  down- 
wards, as  if  it  had  fallen  from  the  atmofphere.  It  was  not 
feen  to  touch  the  earth,  except  when,  by  an  optical  illufion, 
the  nebulous  flratum,  by  being  lengthened,  appeared  united 
with  the  fenfible  horizon.  It  occafioned  no  hurt,  therefore,  to 
the  fruits  of  the  earth:  it  is  faid  only  that  itblafled  the  olives 

£  e  :2  and 
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and  vines  a  little  on  the  elcv;\ted  grounds.  If  any  faflfered 
in  the  flat  countrv,  the  caul'e  may  be  afcribcd  to  the  rains 
wiiich  took  place  at  the  time  when  they  were  in  bloom. 

If  this  fog  arofc,  as  I  have  faid,  from  exhalations  difen- 
gaeed  at  the  time  of  earthquakes,  it  muft  have  been  dry,  and 
mult  have  contained  abundance  of  earthy,  fiery,  mineral  par- 
ticles, with  a  2;reat  deal  of  inflammable  air  and  eleftric  fire. 
To  thefe  may  be  afcribed  the  fretjuent  thunder  which  took 
place,  efpecially  towards  the  middle  of  the  month.  The 
thunder  in  general  made  dreadful  ravage,  burning  houfcs 
and  deilroying  men  and  animals.  Letters  from  Hungary 
ftate,  that,  after  feveral  fliocks  of  an  earthquake,  the  city  of 
Kremnitz  was  fet  on  fire  by  lightning.  Tlie  fame  fate  was 
apprehended  for  \'icenza  on  the  morning  of  the  26th,  the 
repeated  claps  of  thunder  being  fo  violent.  Five  or  fix  houfes 
were  that  day  ftruck  by  the  lightning,  which  occafioned 
eonfiderablc  damage.  The  lightning  fell  alfo  in  about  a 
dozen  of  places  in  the  neighbourhood,  particularly  in  the 
mountains. 

I  (hall  here  fubjoin  a  fort  of  chronicle  ol  the  periods  when 
the  fun  was  feen  obfcurcd  by  fogs ;  and  I  am  perfuaded  ihat 
many  other  inflances  might  be  found  in  dili'erent  authors. 
This  notice  will  ferve  to  baniih  every  thing  marvellous  in 
recrard  to  the  fog  of  1783  ;  and  to  fliew  that  nothing  hap- 
pens at  prefent  which  has  not  happened  formerly,  and  evca 
attended  with  more  difagreeable  circumltances. 

Epochs  of  the  Sun  being  darJcencd,    and  of  other  fimilar 

phenomena. 
Years  of 
Rome. 

291  The  fun  darkened ;  a  comet;  fire  in  the  heavens, 
(that  is  to  fay,  an  Aurora  borealis.)  Julius  Ohfequens 
de  Prodlgi'is. 

542       Sun  redder  than  ufual,  being  of  a  blood  colour. 

552       The  difk  of  the  fun  appeared  fmaller. 

554       In  the  kingdom  of  Naples^  the  weather  being  fcrcne, 

the 
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Vcai  s  of 
Rome, 

the  fun  appeared  of  a  blood  colour,  and  the  heavens  as 
if  on  lire,  (that  is  to  fay,  an  Aurora  borealis.) 
710       Among  the  prodigies  obferved  during  the  year  of 
Crefar's  death,  is  rcekoned  that  of  the  fun  being  daris- 
cned,  and  appearing  red. 

Cum  caput  obfcurA  nitidum  fcrrugine  tcxit, 
Impiaque  stcrnam  timucrant  litcuia  nodtem. 

Julius  Obfequens  relates  at  more  length  the  prodigies  which 
appeared  ;  particularly  torches  feen  in  the  heavens,  and 
crowns  furrounding  the  fun,  which  for  feveral  months 
fecmed  to  emit  only  a  pale  feeble  light :  People,  there- 
fore, could  look  at  his  difk. 

Years  of  the 
Chriftian  aer;i. 
264      A  great  earthquake,  and  daiknefs  for  feveral  days. — 

Frijlclno. 
395       At  Conftantinople    there  were   fuch    extraordinary 
llorms  that  the  earth  Ihook,  while  the  heavens  feemed 
on  fire.     At  that  period  people  expeded  the  end  of  the 
world. 
790       And,  according  to  others  798.     For  feventeen  days 
the  heavens  afforded  no  light.     This  phenomenon  was 
preceded  by  earthquakes  in  Candia  and  Sicily. — Col- 
lect. Acad,  de  leaned.  Fr'ijlclno. 
937      The  heavens  being  fercne,  the  fun  was  darkened;  and 
his  rays,  paffing  through  the  windows,  feemed  bloody. 
1020       The  moon  appeared  of  the  colour  of  blood,  and 
flames  fell  from  the  heavens  like  a  tow?r,  (that  is  to 
fiiy,  a  confiderable  thunderbolt,  or  globe  of  fire  like  a 
carcafs  or  bomb  full  of  grenades,  fuch  as  is  faid  to  have 
been  obferved  this  year  (17S3)  at  the  cathedral  of  Liege. 
If  I  am  not  miftaken,  Scheuchzer  of  Berne  relates  that 
he  obferved  one).      According  to  hifi;ory  there  were 
Other  cataftrophes  ;  the  fea  left  its  bed,  and  inundated 
E  e  3  feveral 
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Years  of  the 
Chriftian  aera. 

feveral  places  In  the  neighbourhood.  The  fame  thing 
happened  during  the  hurricane  of  March  nth  this 
year  (1783). 

1 104  The  fan  and  moon  in  diforder  were  echpfed  feveral 
times,  (that  is  to  fay,  were  obfcured  :)  there  were  fecn 
falling  liars,  flaming  fires,  fiery  meteors,  lightnings, 
hail ;  typhons  and  hurricanes  took  place,  which  over- 
turned churches  and  houfes}  deftroycd  men,  cattle,  and 
plants;  and  occafioned  jjreat  devaftation  in  the  fields. 
This  is  exa6lly  what  happened  in  1783. 

3154  On  the  ift  of  Oftober,  the  (ky,  being  ferene,  ap- 
peared all  of  a  fudden  quite  darkened. 

3206  People  imagined  that  they  faw  in  the  heavens  a 
human  head;  and  the  following  year,  in  Germany,  the 
fun  fcemed  divided  into  three  parts.  Similar  pheno- 
mena may  eafily  deceive  the  imagination  of  men,  which 
is  generally  confufed  during  fuch  events,  as  was  ob- 
ferved  in  1783. 

1327  An  earthquake  and  comet — the  fun  of  the  colour 
of  blood. 

1263  The  fun  obfcured,  without  any  clouds,  in  fuch  a 
manner  as  not  to  give  any  light. 

138^  An  earthquake  in  Swifferland.  A  large  circle  af- 
terwards around  the  fun  for  feveral  days. 

1549  There  appeared  in  the  afternoon,  for  three  days  in 
April,  a  globe  all  on  fire.  It  is  even  faid,  that  armies 
had  been  feen  fighting  in  the  heavens  before,  and  two 
lions  engaged.  (Thcfe  were  the  fportings  of  the  light 
of  an  Aicrcra  Icrealis.) 


XfX.  Ob- 
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^\^.   Ohferi'at'ions  on  Pu7ni:c  Stone,  and  the  Tlaccs  luhcrf. 
found.     By  ProfeJJor  Be c k  m  a n n  * . 

X  UMICtL  (lone,  piwicx,  fierre-ponce,  fomicc,  is  a  porous, 
light,  friable,  rough  kind  of  iionc,  which  floats  in  water; 
neither  ftrikes  fire  with  Itecl,  nor  cftcrvefccs  witli  acids  ; 
contains  little  or  no  iron,  but  fomctimes  more,  fornetimes 
lefs  niagnefia;  and,  in  a  firong  heat,  becomes  fufcd  to  glafs 
without  the  addition  of  any  other  fubfiance.  On  account 
of  its  lingular  properties,  an  idea  was  entertained,  even  in 
the  moft  ancient  periods,  that  it  mull  have  originated  in  a 
different  manner  from  otlier  (tones.  As  it  was  found  in 
«iany  parts  floating  on  the  lea,  the  ancients  conlidered  it  to 
be  a  kind  of  hardened  fea-fcum  ;  as  from  the  fame  fuper- 
licial  grounds  the  bones  of  the  cuttle-filh,  employed  for 
many  puq)ofes  like  pumice  (tone,  are  called  fea-fcum, alfo. 
Alore  attentive  obfervcrs,  however,  perceived  that  it  was  in- 
'dcbted  for  its  formation  to  the  force  of  lire;  efpecially  as  it 
was  found,  for  the  molt  part^  near  volcanoes,  and  was  ac- 
tually thro\\  n  up  bv  them. 

It  is  now  known  with  certainty,  that  real  pumice  ftone  is 
a  volcanic  produftion,  both  that  thrown  up  bv  the  fea,  and 
that  found  even  in  Germany,  where  there  are  no  burning 
mountains.  The  latter  kind  is  a  proof  that  in  thefe  dii- 
tricls  there  mud  formerly  have  been  volcanoes ;  and  the 
former,  of  volcanoes  fo  near  the  fea  that  their  eruptions 
could  reach  it.  No  place,  however,  abounds  more  with 
this  kind  of  (lone  than  the  Lipari  iflands,  particularly  Lipari 
and  X'ukano,  from  which,  lince  the  earlieft  periods  f,  all 
Kurope  has  been  fupplied  with  this  ftone,  and  chiefly  by  the 

*  A  chemical  exdmination  of  it  may  be  found  in  Cartheufer's  Mir.aa- 
logical  Ejfays  ;  litrgmann's  Opitfcula,  111.  p.  197  ;  and  Acliards  ColleQion 
bf  Vbyfical  and  Cbonlcal  Ejjltvs,  I.  p.  i;S. 

^  Pumices  laudatiffiroi  lunt  in  ^oiiis  infulis.  Flin.  HJl.  Nat.  lib. 
Xixvi,  cap.  2  1. 

E  e  4  Sicilians, 
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Sicilian?.  Of  thcTc  iHancIs  \vc  fliould  haAX-  known  little 
inore  than  what  has  been  told  us  in  the  fables  of  the  poe's, 
had  they  not  been  vifited,  in  the  year  1781,  by  Dolomieu, 
who  piiblifhed  a  mineralorrical  defcription  of  them  *  ;  for 
all  other  travellers  who  have  given  accounts  of  Sicily  fay 
nothing  of  them,  partly  becaufe  thev  followed  the  common 
routine,  and  vvifhed  to  fee  onb;  luch  obje6ls  as  had  been 
fe.en  by  others — and  partly  becaufe  thefe  ifiands  lie  in  a  tem- 
peftuous  lea,  where  to  the  danger  of  iLipwreck  is  added  that 
of  being  taken  by  the  Barbary  crullers,  who  hover  about  in 
that  neighbourhood  during  the  whole  fummer.  Travellers, 
however,  who  wifli  to  fee  more  than  antiquities,  and  who 
are  defirous  to  examine  and  defcribe  more  than  things  al- 
ready known,  may  here  expeft  a  rich  harveft,  if  they  are 
accuftomed  to  make  obfervalions  in  regard  to  natural  hii- 
tory  :  for  objects  worthy  of  their  notice  cannot  be  want- 
ino-  in  ifiands  where  volcanoes  of  every  kind  exlft,  fonie 
continually  burning,  and  fome  which,  like  ^tna  and  Ve- 
fuvlus,  are  fometimes  at  reft,  and  fonictimes  in  a  ftate  of 
violent  eruption ;  where  there  are  others  totally  extinft  ; 
and  befides  thefe,  lava  of  all  kinds,  and  in  each  degree  of 
calcination,  vitrification,  and  efflorefcence  f. 

The  Lipari  ifiands,  the  Infula:  ^oU^e  or  Vulcnn'nr  of 
the  ancients,  lie  between  Italy  and  Sicily,  but  nearer  to 
Sicily,  from  the  coaft  of  which  tlie  neareft  is  diftant  about 
thirty  Italian  miles.  Dolomieu  makes  the  number  of  them 
to  be  ten  ;  others  fay  there  are  eleven.  The  largefi,  which 
is  the  moft  fertile  and  bcft  peopled,  is  called  Lipari.  It  u 
eighteen    Italian    milts    in  clrciunference,    and  contains  a 

*  See  his  Voyage  to  tlie  Liparinc  ifiands.  Compare  hITo  Fiaggi  alle 
elrte  S'lcili^  e  in  alcuuc  purti  ikil'  Apcnniiw,  duir  Abbale  Laz-  Sj'ulla>i::.uni. 
Pavia,  1793,  8vo.  torn.  ii. 

f  In  regard  to  tlie  precife  fuuation  of  theil-  ifiands,  fee  Homan's  map  : 
Sicilla,  SLirdiula,  Corjlca,  Muha,  i-]bi,  conftri'ckd  by  ^annoni.  On  the 
^hc  threc-flittt  map  publiihed  by  J^pHcr  in  1770,  under  the  title  of  JSIrr 
McditarMia,  the  iflund  of  Vjiiku  is  entirely  omiited. 
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fmnll  town  of  the  fame  name.  According  to  Dolomicu,  it 
is  the  inexhauftible  magazine  from  wliich  all  Europe  ob- 
tains pumice  ftone ;  and  it  has  whole  mountains  of  that 
fubflance,  in  which  large  iiulcs  have  been  cut  without  any 
perceptible  decreafe  being  obfewed.  Next  to  Lipari,  and 
ueareft  to  Cape  Melazzo  in  Sicily,  lies  Vulcano,  nearly 
twelve  Italian  miles  in  circumference,  and  feparated  from 
the  former  by  a  channel  only  one  Italian  mile  in  breadth. 
Its  fire  is  never  extinguiflied  ;  and  it  contains  an  inexhauft- 
ible  ftore  of  pumice  ftone,  which  has  a  pcrfecl;  refemblance 
to  that  of  Lipari.  Some  of  it  is  colle6led  for  foreign  trader 
but  this  uninhabited  ifland  is  vifited,  at  prefent,  merely  on 
account  of  its  wood,  which  ptows  on  the  fouth  fide  of  au 
ancient  crater. 

The  pumice  flonc,  however,  of  thcfe  iflands,  is  very  dif- 
ferent in  regard  to  folidity,  hardnefs,  and  weight ;  and  it 
may  be  diftinguiihed  into  four  kinds,  one  of  which  only  is 
employed  in  foreign  commerce.  The  firft  is  grey  ;  has  a 
clofe  grain,  imperceptible  interftices  and  fibres  ;  a  confi- 
dcrable  weight ;  great  compaftnefs  ;  and  fomewhat  of  a 
vitreous  fra6lure.  This  ftone,  which  can  be  eafily  cut,  is 
employed  as  corner-flones  for  buildings,  and  for  all  kinds  of 
■walls  in  general.  The  town  of  Lipari  is  almoft  entirely 
built  of  it. — ^I'he  fecond  kind  is  alfo  grey  3  but  lighter,  more 
porous,  and  has  more  perceptible  fibres  than  the  former, 
qnd  does  not  float  in  water.  It  is  ufcd  fqr  arches ;  and  on 
that  account  great  quantities  of  it  are  carried  to  Sicily  and 
Naples. — The  third  is  lio-ht,  porous,  and  full  of  fibres;  it 
floats  in  water  ;  has  a  filky  appearance  on  the  frafture ;  and 
is  compacl  and  of  a  hard  grain,  which  renders  it  exceed- 
ingly proper  for  polifliing  marble  and  metals.  This  is  the 
only  kind  employed  in  foreign  trade. — The  fourth  kind  is 
exceedingly  white  ;  of  a  very  tender  texture,  and  lefs  com- 
pa6f  than  the  others.  It  feems  to  have  reached  the  utmoft 
degree  of  extenfion,  to  which  any  fubftance  can  attain,  for 
it;  parts  to  retain  a  connexion.    This  k^nd  is  fit  for  no  pur- 
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pofe  whatever.  When  it  falls  into  the  fca/  it  floats  often 
to  a  great  diftance  ;  and  it  may  be  found  fometimes  on  the 
coaft  of  Sicily  and  Calabria  *.  It  is  in  general  remarked, 
that  the  whiter  pumice  ftone  is,  ft  is  always  the  lighter  f. 

The  moft  common  ufe  of  this  kind  of  ftone  is  for  po- 
ilifhing  almoft  every  kind  of  fubftance  ;  and  it  is  exceedingly 
proper  for  the  purpofe,  as  it  is  foft  enough  to  be  rubbed  ta 
a  fine  powder  ;  and  yet  its  fineft  particles  remain  fo  rough 
that  they  can  attack  and  wear  down  the  furface  of  bodies 
without  making  fcratclics.  The  powder  of  vitreous  ftones 
would  alfo  rub  off  particles  by  friftion,  but,  ort  account  of 
its  acute  edges,  would  leave  fcratches ;  and  to  pound  it  fo 
fine  as  to  prevent  this  inconvenience,  would  require  much 
more  trouble  and  time  than  the  pumice  ftone;  and  even 
then,  this  fine  powder  of  vitreous  ftones  would  fuffer  itfelf 
to  pafs  over  the  bodies  to  be  poliflied  almoft  like  argillaceous 
earth,  without  making  any  impreflion  upon  them.  The 
w^orkmen,  who  employ  pumice  ftone  for  this  purpofe,  ufe  it 
either  pounded,  fifted  and  wafhed,  or  in  whole  pieces,  as  the 
Jiatmakers,  curriers,  and  fome  workers  in  metal.  The  laft 
muft  choofe  fuch  pieces  as  have  fine  pores,  and  are  fo  large 
that  they  can  aflurae  the  form  proper  for  rubbing  or  fcowcr- 
ing.  On  this  account  preference  is  given,  in  commerce,  to 
that  kind  of  pumice  ftone  which  does  not  confift  of  too 
iVnall  pieces.  Tn  general,  it  muft  be  light,  rough,  friable, 
f>f  a  grey  colo\ir,  and  free  from  fand  or  any  other  foreign 

*  ropowitfch,  in  his  Reft.urchrs  reffcd'nig  the  Sen,  p.  347,  obferves, 
tfyat  this  pumice  ftone  is  caft  by  tht  weft  wind  on  the  Cilybrian  fliores^ 
and  by  the  north  wind  on  rhofc  of  Sicily  and  Greece.  He  was  told  there 
tbait  Ir  \^as  a  fubflnnce  thrown  up  by  tlic  volcanoes  of  the  Lipari  iilands. 
i?jt  it  may  be  feen,  by  Dolomieu's  account,  that  it  never  can  be  an  article 
f^f  commerce,  as  Popowitfch  thinks. 

f  Crdnfttct  fays,  ^n  his  Minera'.ogy,  that  the  white  pumice  fione  rs  pro- 
Jueed  from  tl>e  black  by  its  being  bleaclicd  in  the  open  air.  But  this  n  not 
the  caie  :  the  white  is  of  that  colour  when  it  is  thrown  \ip.  See  Olafsen's 
Kf'Je  tli-rch  Jjland,  ii.  p.  loj.  Lipnaus,  therefore,  has  been  guilty  of  an 
frrcr  ic  his  Hjfl.  h'ui.  iii.  j>.  sSi, 

parts. 
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parts.  WTien  it  is  to  l)e  employed  as  teeth -powder,  it  niufl 
be  pounded  remarkably  fine ;  and  even  then  it  will  attack 
the  teeth  too  ftrongly. 

In  countries  where  pumice  {lone  can  be  procured  at  a 
cheaper  rate  than  among  us,  it  is  pounded  and  mixed  with 
the  mortar  ufed  in  building.  This  is  done  in  Italy  *  ;  and 
the  cafe  muft  have  been  the  fame  in  former  times,  as  pieces 
of  it  are  frequently  to  be  obferved  in  the  mortar  of  ancient 
walls.  It  has  this  binding  property  in  common  with  terras, 
pozzolana,  and  other  volcanic  produ6lions.  From  this  cir- 
cumftance  we  might  be  induced  to  conjc(5cure,  that  the 
ancients  mixed  fine  ftrra  Jtgillaris  with  pumice  flone 
coarfelv  pounded,  and  formed  it  into  moulded  mafles,  which 
they  dried  in  the  fun,  in  order  to  make  thofe  bricks  for 
building,  which,  as  Strabo,  Pliny,  Antigonus  Caryftius,  Vi- 
truvius,  and  others  f,  tell  us,  with  fonie  degree  of  wonder, 
fwam  in  the  water;  and  that,  on  account  of  their  lightnefs, 
they  were  peculiarly  well  adapted  for  many  ufeful  purpofes. 
They  exprefsly  fay,  that  the  ancients  ufed^,  in  making  them, 
the  mineral  employed  for  cleaning  filver-plate,  which  we  may 
confider  to  have  been  pumice  (tone;  though  many  other  kinds 
of  earths  are  fit  for  the  fame  purpofe.  This  conjefture  has 
given  rife,  in  modern  times,  to  experiments  which  have  not 
yet  been  attended  with  complete  fuccefs.  It  will  be  diffi- 
cult, indeed,  to  obtain  bricks  fo  light  by  mixinc>-  clay  with 
finely  pounded  pumice  ftone,  as  it  will  then  form  a  body  too 
compact  and  heavy.  From  r.  pafiage  in  the  Travels  of  Peter 
Delia  Valle  |  one  might  be  induced  to  conjefture,  that  the 
art  of  making  fwimming  bricks  was  known  at  Ormus,  an 
ifland  in  the  Perfian  Gulph,  unlefs  he  meant  perhaps  to  fav 
that  pumice  ftone  was  employed  there  for  building  as   in 

^  Labat's  Rrj/i'  durcb  Ita'ien,  iv.  j-  16. 

f  The  teftimonies  of  the  ancicnrs  on   this  fubjtft  I  have  given   in  a 
pore  to  the  H'ljlcria  Mhab.  of  Antigonus  Caryftius,  cap.  clxxxvii.  p.  228. 
\  Delia  Va'ilc's  Travels.     Geneva,  1674-  fol.  3.  p.  239. 
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Sicily;  but  in  Sicily  the  heavy  kind  of  pumice  ftonc,  •\vhic1i  ' 
does  not  fnini,  is  eniplox'cd  Tor  that  pnrpoCj.  It  iswortlivof 
remark,  that  among  the  fo-called  Etrufcan  and  other  cartlicn 
ware,  as  well  as  anions  thofe  which  were  formerly  brought 
from  Japan  and  China  oftener  than  at  prcfent,  there  were 
vcflels  much  lighter  and  thinner  than  any  that  can  be  ma- 
nufa6lurcd  in  Europe.  It  is  not  improbable  that  Fabbroni 
may  have  been  fo  fortunate  as  to  difcover  this  preparation ; 
at  any  rate,  he  not  long  ago  laid  before  the  Economical 
Society  of  Florence,  for  examination,  a  kind  of  brick,  the 
fpccific  gravity  of  which  was  not  greater  than  that  of  the 
lighted  wood  *. 

Moft  authors,  who  give  an  accoimt  of  pumice-done,  fpeak 
of  it  as  if  it  were  to  be  fomid  in  the  neighbourhood  of  all 
burning  mountains.  This,  however,  is  falfe ;  for  it  is  not 
found  among  the  produftions  of  all  volcanoes,  but  only  near 
thofe,  as  the  mineralogifts  aflert,  the  fife  of  which  has  ariien 
in  fuch  ftrata  as  have  intermixed  with  them  a  o-rcat  deal  of 
feld  fpar.  It  is  found  nowhere  in  greater  abundance  than 
in  the  Liparine  illands,  as  already  faid,  though  large  quan- 
tities of  it  are  found  in  Iceland;  whereas  it  is  very  feldom 
feen  near  Vefuvius,  and  never  in  the  neighbourhood  of 
jUtna.     The  ancients,  however,  fpeak  of  yEtncan  pumice- 

•  After  I  had  writren  this  article,  I  found  in  Gren's  Nfzi-  Phficai 
"JoKYVidy  Vol.  If,  part  z.  p.  129,  a  paper  tranflated  from  the  Jcahan  of 
Fabbroni,  by  which  it  appears  that  he  made  his  brick  of  a  kind  of  earth 
Jug  up  near  Santa  Fiuia,  in  the  territories  of  Sienna,  which  neither  eff..Tr 
vefces  with  acids  nor  is  fufible  in  the  fire,  and  which,  according  to  his  ex- 
amination, confifts  of  filiceous  earth,  magnefian  earth,  and  aluminous 
cartb,  in  the  proportions  0(0*55,  0*15,  and  o-iz.  This  earth,  therefore, 
feems  to  confil];  of  the  fame  component  parts,  and  alnrioft  in  the  fame  pro- 
portions as  the  fo-called  fea.froth.  According  to  the  prevailing  mode  of 
changing  old  names  and  making  new  ones,  Fabbroni  calls  the  above  earth 
Farisa foJilis,Mn<Si:'c  which  is  uijdciilood,  at  prelcnt,  an  earth  arihngfrom 
efflorefced  gypfum. 

[For  Fabhroni's  method  of  making  floating  bricks,  fee  The  rbil(^cphi(cii 
/Jfl?<zs.'/if,  \'ol.  If.  p.  I  So.     Edit.] 

(lonei 


lyigbth  C<,mritunlcdUon  from  Dr.  Thornton.  439 

Ckjiio;  for  example,  Cornelius  Sevcrus,  the  author  of  a  poeti- 
cal dclcription  of  that  mountain.  Thcophrailus  fpeaks  alfo 
of  the  pumice-done  of  .Etna,  which  he  defcribes  as  black 
juitl  heavy  *.  Under  this  head  we  mav  place  the  Cat'inevjis 
/>«w^.v  of  Juvezial  t,  though  this  pluale  will  admit  of  an- 
other explanation  ;  and  perhaps  the  poet  meant  only  to  in- 
dulge in  a  little  occafional  raillery  againlt  the  celebrated  vo- 
luptuaries of  Catina  or  Catana.  I  well  know  that  we  cannot 
expec\  from  poets,  in  general,  the  accuracy  which  mufl  be 
obferved  bv  naturalills ;  but  thofe  who  confider  the  paffafre 
as  admitting  of  no  doubt,  may  fupport  it  by  the  teftimony 
ofGioenita  \vho  found  pumice-llone,  perfeclly  like  that  of 
Lipari,  in  the  neiglibcurhood  of  ^^tna,  during  tlie  eruption 
of  1787  ;  but  he  adds,  iliat  ntjthing  of  the  kind  had  ever 
been  found  near  .■Etna  before. 


XX.  FAghth  Communical'ioiifrojn  Dr.  Thormton,  Plnjician 
to  the  Gc/wfal  T)'iJ]  enjary ^  relative  io  Pnaiviutlc  Medicine. 

CASE  OF    PARALYSIS  CURED  BY  THE   INHALATION  OP 
VITAL   AIR. 
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R.  HUITSON,  who  diffeas  for  Mr.  Cruickfliank  and 
Air.  Wilibn,  eminent  teachers  in  the  fchool  of  the  late  Dr. 
Hunter,  had  a  paralytic  affection  of  the  right  hand,  which 
deprived  him  of  its  motion,  and  it  felt  to  the  other  hand  al- 

*  See  the  faulty  German  tranflation  of  his  work  on  ftones,  §  40.  p.  120. 
1  (hall  here  ocCcifioniily  obferve,  for  the  fake  of  thcfc  who  are  fond  of  coin- 
paring  the  accounts  of  the  ancients  and  moderns,  that  a  kind  of /rfl/j. was 
employed  for  mill-ftones  in  t!ie  time  of  Theoi)hraftns  and  Strabo.  E^tx 
«7-?*;y  >.aCi-v  yusTttj  Xi^oc  jM,u;a'aj.  Suabo,  Lib.  VI.  p.  413.  The  ancients  were 
acquainted  alio  with  the  ufe  of  that  kind  called  by  Cronftedi  the  Rhenifli 
ITiill-ftonc}  a  good  defcription  of  which  has  been  given  by  CoHini  in  'Jour- 
nal iCun  Voyage^  JManhtim  i  776.  S.  p.  301.  Compare  alio  my  Fbyjikalikk- 
Ockon.Bilj'doih.  \\\.  VI I.  p.  455  and  519, 

t  Sat.  VIII.  16. 

+  See  f^on  S.tli's  CAle^io?:;  iozL-arJs  a  Natural  ITJIory  of  ite  Kingdom  of 
ike  lii-'j  Sieili:^,  1790.  8.  1.  p. 17:. 
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ways  remarkably  cold.  The  paralyfis  fecmed  chiefly  featcd 
in  the  miifcle  of  the  thumb.  I  advifed  huii  the  trial  of 
cletSlricity;  and  we  obfcrvcd,  as  well  as  thofe  who  accompa- 
nied him,  that  the  electric  i'park  did  not  fly  with  a  crackling 
noife  to  the  paralytic  mufclc?.  Trying-  a  piece  of  dead  meat 
we  found  the  fame  phenomenon.  We  then  had  recourfe  to 
inhalation  of  vital  air  mixed  with  atmofpheric,  and  he  in- 
haled from  fix  to  eight  quarts  vital  air.  The  mufcle,  now 
rcceivino-  oxygenated  blood,  afterwards  caught  the  e]e6tric 
fpark  very  readily,  and  a  genial  warmth  was  diffufcd 
throughout  the  paralytic  hand.  This  was  not  a  folitary  ob- 
fervation,  but  condant ;  and  it  fecms  to  me  very  forcibly  to 
prove  the  animating  principle  derived  from  the  oxygen  of 
the  air  to  the  mufcular  fibre ;  a  principle  not,  as  reprefeated 
by  Mayow,  the  moil  fubtle,  fpiritual,  and  oetherial,  but  one 
that  can  be  made  obvious  to  our  ftnfes  in  the  form  of  air, 
adhering  to  the  calces  of  metals,  and  capable  now  of  being 
conceived  even  by  the  moll:  grofs  underftandings. 

The  patient,  I  ain  happy  to  add,  by  this  combination  of  ex- 
ternal and  internal  ftimalants,  was  completely  reilored,  and 
has  continued  many  months  perfe6lly.  well. 

As  the  cafe  is  fliort,  I  will  fay  a  few  words  on  the  combi- 
nation of  remedies.  Tiie  Facull;,  and  otlicrs,  are  always  cry- 
ing out  for  the  trials  of  the  airs  alone,  and  forget  that  in  their 
own  prai9.ice  they  employ  a  variety  of  means.  Thus,  al- 
thouoh  exercife  is  recommended,  is  the  flom'ach  nccrleiled 
to  be  braced  and  ftimulated  ? 

The  following  cafe  from  John  IIun:.er*  is  very  illuflrative 
of  this  pofition  : 

"  A  lady,  of  what  is  called  a  nervous  conftitution,  arlfing 
in  fome  degree  from  an  initable  (iornach,  often  troubled  witli 
flatulencies,  and  what  are  calk-d  nervous  head-achs,  with 
pale  urine  at  thofe  times,  unconifortable  feelings  and  often 
finkings,  had  a  tumor  removed  Iron]  the  breafr,  and  likewife 
near  the  arm-pit:   nothing  appcar^'d  uncommon   for  a  fev/ 

•  Vide  IluKler  on  ike  Bl^oJ,  p.  412. 
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tlav.s,  when  very  confiderable  diibrders  came  on.  She  was 
attacked  with  a  fliivering,  or  cold  fit,  attended  with  the  feci 
of  dvhig,  and  followed  with  cold  fweats.  It  being  fuppofed 
(he  was  dying,  brandy  was  thrown  in,  which  foon  brought 
on  a  warmth,  and  (lie  was  relieved.  The  fits  came  on  frc- 
qucntlv  for  leveraldays,  which  were  alfo  relieved  by  brandv; 
and  flie  took,  in  one  of  the  moft  violent,  half  a  pint  of  bran- 
dv. While  under  thefe  affeclions,  (he  had  the  bark  as  a 
llrengthencr;  the  muflc  occafionally,  as  a  fedative,  in  pretty 
large  quantities;  camphorated  jalap  frequentlv,  as  an  anti- 
fpaiinodic ;  and,  towards  the  laft,  (he  took  the  valerian  in 
large  quantities :  but  whatever  effects  thcfe  might  have  la 
lefliining  the  difeafe,  on  the  whole  they  were  certainly  nci 
equal  to  it  without  the  brandy." 

John  Hunter  judieioufly  adds :  '^  A  queftlon  naturally 
occurs :  Would  the  brandy  alone^  if  it  had  been  continued  as 
a  medicine,  have  cured  her  without  the  aid  of  the  other  me- 
dicines ?  The  other  medicines,  I  think,  certainly  could  not 
have  done  it ;  nor  do  I  believe  that  the  brandy  could  have 
been  continued  in  fuch  quantity  as  to  .have  prevented  their 
returns  :  if  fo,  then  the  two  modes  were  happily  united.,  the 
one  gradually  to  prevent,  the  other  to  remove  immediately 
the  fits  when  they  came  on." 


INTELLIGENCE, 

MISCELLANEOUS   ARTICLES. 
L BARKED   SOCIETIES. 

AMERICAN*    PHILOSOPHICAL    SOCIETY. 

X  HIS  Society  has  recently  publifhed  the  following  cir- 
cular letter : 

"  The  American  Philofophical  Society  have  always  con- 

lidcred 
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lidered  the  antiquity,  changes,  and  the  prcfent  (late  of  theif 
own  country  as  primary  ohjefts  ot"  their  refcarch  ;  and,  with 
a  view  to  facilitate  fuch  dil'covcries,  a  permanent  committee 
has  been  ellabhlhed,  amoii"-  whofe  duties  the  followino-  have 
been  recommeiuled  as  requiring  particuhir  attention  : 

'^  i .  To  procure  one  or  more  entire  (keletons  of  the  Alam- 
moth,  fo  called,  and  of  luch  other  unknown  animals  as  either 
have  been,  or  herealter  may  be  difcovercd  in  America. 

''  3.  To  obtain  accurate  plans,  drawings,  and  defcViptions 
of  whatever  is  intcrcdino;  (where  the  orio-inals  cannot  be 
had) ;  and  cfpccially  of  ancient  fortifications,  tumuli,  and 
other  Indian  works  of  art :  afcertaining  the  materials  com- 
poling  them,  their  contents,  the  purpofes  for  which  they 
were  probably  defigaed.  See. 

"3.  To  invite  refearches  into  the  natural  hiflory  of  the 
earth,  the  changes  it  has  undergone  as  to  mountains,  lakes, 
rivers,  prairies,  8c c. 

*'  4.  To  inquire  into  the  cuftoms,  manners,  languages, 
and  character  of  the  Indian  nations  ancient  and  modern, 
and  their  migrations. 

''  The  importance  of  thefe  objecls  will  be  acknowledged 
by  every  lover  of  fcience,  and,  we  truft,  fufficiently  apologife 
for  thus  troubling  you  J  for  without  the  aid  pf  gentlemen 
who  have  taite  and  opportunity  for  fuch  refearches,  our 
means  would  be  very  confined.  We  therefore  lolicit  your 
communications,  nowor  in  futiux',  on  thcfe  lubjefts;  which 
will  be  at  all  times  thankfullv  received,  and  duly  noticed  ia 
the  publications  of  the  Society. 

*'  As  to  the  firft  object,  the  committee  fuggeft,  to  gentle- 
men Vvho  may  be  in  the  way  of  inquiries  of  that  kmd,  that 
the  Great  Bone  Lick  on  the  Ohio,  and  other  places  where 
there  may  be  mineral  lalt,  are  the  moft  eligible  fj)ots  for  the 
purpofe,  becaufe  animals  are  known  to  refort  to  fuch  places. 

*'  With  rcfpc6l  to  the  fecond  head,  the  committee  are  dc- 
fiious  that  cuts  in  various  direiitions  may  be  made  into  many 
of  the  tumulij  to  afcertain  their  coutexits,  while  the  diameter 

of 
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^f  the  largeft  tree  growing  thereon,  the  number  of  its  annu- 
Urs,  and  the  fpecies  of  the  tree,  may  tend  to  give  fonie  idea 
of  their  antiquity.  If  the  works  ihould  be  found  to  be  of 
mafonry ;  the  length,  breadth,  and  height  of  the  walls  ought 
to  be  carefully  meafured,  the  form  and  nature  of  the  ftones 
defcribed,  and  fpecimens  of  both  the  cement  and  ftones  fent 
to  the  committee. 

"  The  beft  methods  of  obtaining  information  on  the  other 
fubjefts  will  naturally  fuggeft  themfelves  to  you,  and  we  rely 
on  a  difpofition  favourable  to  our  wiflies. 

"  The  Committee  confift  of  the  following  gentlemen,  viz. 
Thomas  Jefferfon,   Prefident  of  the  American  Philofophical 

Society,  at  Monticello  in  Virginia. 
James  Wllkinfon,  Commander  of  the  Army,  at  Head  Quar- 
ters. 
George  Turner,  of  the  Weftern  Territory,  near  Cincinnati. 
Dr.  Cafpar  IViJiar,  Vice-Pref.  of  the  A.  P.  S. >j 
Dr.  Adam  Seybert,  Secretary  of  ditto.  I  .    _  .,   ,  ,  . . 

C.  IV.  Peak,  and  r  Pk''^^''P^'"- 

Jo7i.  IVilliamSy  ) 

'*  Your  communications  may  be  addrelTed  to  any  one  of 
the  Committee;  but  the  articles  you  may  think  pioper  to 
furnifli,  fliould  be  fent  to  this  place. 

In  behalf  of  the  Committee,  I  am,  refpeflfully. 
Sir,  your  obedient  fervant, 

J.  Williams,  Chairman." 

At  the  meeting  of  this  Society,  January  lo,  1799,  among 
other  donations  and  communications,  the  following  were 
announced  as  having  been  received  : 

A  communication  from  Mr.  Andrew  Elllcot,  determining 
the  latitude  and  longitude  of  the  town  of  Natchez — A  letter 
from  Dr.  Prieftley  on  the  decompofition  of  \\-4ter — ^Three 
barrels,  containing  the  bones  of  non-defcript  animals,  and 
two  meteorological  journals  kept  at  Detroit  and  on  a  voyage 
to  Michilimacanac  on  the  Lakes,  by  Gen.  Wilkinfon — A 
fpecimen  of  mica  from  New  Hampfliire — Experiments  and 
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obfgrvatlons  on  the  atmofphere  and  marflies,  by  Dr.  Sey- 
bett — And  a  paper  concerning  the  pernicious  effefts'of  the 
E^uizetum  hj'e?7iale,  or  rough  horf«-tail,  when  eaten  by 
horfes;  by  Mr.  Barton. 

MISCELLANEOUS. 

AMERICAN  ENTOMOLOGY. 

With  pleafure  we  arinounce  to  naturahfls  Mr.  Baker'* 
colle<^lion  of  American  infects.  In  his  mufeum  at  New- 
York  may  be  feen  about  three  thoufand  fpecies,  principally 
arranged  according  to  the  Linnaean  fyftem.  They  were  col- 
le£led  chiefly  by  Mr,  Jotham  Fenton,  who  has  been  nearly 
fix  years  engaged  in  entomological  purfuits.  The  fpecies  of 
this  colle6lion^  wer.e  inoftly  caught  in  the  neighbourhood  of 
the  cities  of  New- York  and  New-Haven. 

FIRE-BALL. 

A  very  remarkable  phenomenon  of  this  kind  was  feen  in 
the  county  of  Kent,  and  the  neighbourhood,  on  Sunday  the 
iJ2d  September,  at  about  35  minutes  pad  eight  in  the  even- 
ing. It  came  from  the  fouth-weft,  and  pafled  in  a  fouth-eaft 
dire6lion  till  it  funk  in  the  horizon.  It  fcemed  to  be  nearly 
'  of  the  fize  of  the  moon,  but  of  an  oval  form,  or  rather  in  the 
form  of  an  ox's  bladder,  the  thickeft  end  going  foremoft. 
The  flcy,  ^^■hich  was  dark  and  ftormy,  was  illuminated  during 
its  palTagc  more  brightly  than  by  the  full  moon.  Its  colour 
was  a  vivid  white,  inclining  a  little  to  yellow  j  and  it  feemed 
as  if  followed  by  a  few  fmaller  globules,  or  rather  large 
fparks  of  a  red  colour,  which  kept  at  the  fame  di  (lance 
■  from  its  body  during  the  whole  time  that  it  was  vifible, 
which  was  for  feveral  feconds. 

ASTRONOMV. 

A  comet  Is  now  vifible  in  our  hemifphcre.  It  was  firft 
feen  on  the  6th  inft.  near  the  lower  fide  of  the  quadrangle 
of  Urfa  Major,  from  which  it  has  been  moving  about  3'"  in 
34  hours,  following  the  diredion  of  the  tail,  and  through 
on?  fhoulder  of  Bootes. 
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Ac ET AT  of  copper,  method  of  manufafturlng,  page  171, 
Acet'ite  of  copper,  on  the  manufadluring  of,   7 1. 
yic'td^  tungjlic,  experiments  on  vegetable  colours  with,  81. 
Acoufl'ic  experiments  by  Chladni,   111. 

by  Prieitlcy,   283. 

■ by  Perolle,  284. 

; by  Volgt,  347. 

Aeroflationy  improvement  in,   107. 

Agenda  for  forming  a  theory  of  the  earth,  63,   188,  259,  3JJ1, 

American  PbUofjphical  Society,  circular  letter  by,  43  I, 

Ammonia,  a  cure  for  the  bite  of  fnakes,  19:. 

Animalculis ,  account  of  fome,  39  7 • 

Animal  (hBriciiy,  obfervations  on,  59,  163,  332. 

Animals,  on  mutilations  becoming  hereditary  in,    i. 

Appmahis  for  the  combullion  of  phofphorus  in  oxygen  gas,  8j, 

Apparatus  for  meafuring  the  heat  in  furnaces,  355. 

Arania  obtetnx^  defcription  of  the,  121. 

Afa  and  Europe,  query  refpecling  the  boundaries  of,  327. 

Affay  furnace,  defcription  of  Mr.  Mufnet's,   255. 

Afironorny^  Lalande's  hiftory  of,  for  1798,  23. — A  comet,  434. 

Barfirom'%  voyage  to  Spitfbergen,   139. 

Balloons,  plan  for  navigating,   107. 

Ba7iian  tree,  account  of  a,  360. 

Barometer,  defcription  of  Humbolt's  portalle,  304. 

Bechfiein  on  the  origin  of  the  goflamer,   1 19. 

Beckman'^  obfervations  on  pumice-ftone,  423. 

Beet-root,  on  the  manufacture  of  fugar  from,  21S,  334. 

Bindheim  on  the  different  kinds  of  Cadmia,  250,  362. 

Biographical  memoirs  of  De  Saussure,  96. 

* of  Charles  Theodore,  eledor  palatine,  III, 

~ of  Revely  the  architect,  220. 

■ of  borda  the  aitronomer,  223. 

Black  paint,  difcovery  of  a  new  bafis  for,  334. 

Blue,  method  of  preparing  turnfol,    17. 

Bhimenhach  on  the  hereditary  effedls  of  mutilations,   f , 

Bolides  ox  fire-balh,  one  feen  in  Kent,  434. 

Borda  (the  aftronomer),  biographical  memoirs  of,  223, 

Bourbon,  geographical  defcription  of,  204, 

F  f  2  Brovio'a 
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Bro'wn'i  travels  through  Egypt,  Syria,  Sec,  239,  405. 
Bruguiere  and  Oliv'ur'i  travels  through  Turkey,  Egypt,  &C.  6, 
Erunfuick  green,  preparation  of,  215. 
fiujji  found  in  hollow  trees,  57. 

Cadmiay  Bindlveim  on  the  different  kinds  of,  250,  363. 

Calcareous  Jnbfiances  ihc  heahhieft  for  buildings,  233. 

Camelt  propolal  to  introduce  at  the  Cape  of  Good  Hope,  331. 

CandUsy  to  prepare  with  wooden  wicks,  79. 

Cats.,  on  an  epidcmicat  difeafe  among,  297. 

Cement  for  cracks  and  fiflures  in  iron  veffels,  2 1 6. 

Chapial  on  the  manufaAurc  of  verdigtife,  71. 

Chapial  on  the  manufa(ftnrc  of  acetat  of  copper,  171. 

Children  apparently  bora  dead,^  not  always  fo,  21 1. 

Chladn?%  acouftic  experiments,  &e.   1 13,  275, 

Chladn't  on  animal  eleftricity,  332. 

Cohalty  Bindheim  on  the  ores  of,  362. 

Comet  vifiblc  in  September  1799,  434. 

Cotton,  to  know  when  adulterated  with  wool,  Z17. 

Cotv-f>ox,  communication  from  Dr.  Pearfon  on  the,  312. 

Crayons,  on  the  preparation  of,  299. 

Danzel's  plan  for  navigating  balloons,  107. 

, — —  for  navigating  (hips  in  a  calm,  109. 

Dajes*  remarks  on  Mr.  Sheldrake's  diffcrtation  on  painting,  154. 

I>ay's  arrangement  of  the  cryftals  of  oxydattd  tin  ore,   13  a. 

Deafnejsy  thoughts  on,  with  help?  for,   117,  378, 

Deaths,  III,  22:0,  355. 

D'lfcharging  elc^rometrr,  an  improved,  267. 

Difeajcs  cured  by  inhaling  gafes,  95,  201,  329. 

Earth,  agenda  for  forming  a  theory  of  the,  68. 

Earthy  mountains  of  the,  compared  with  thofe  of  the  Moon  and 

Venus,  393. 
Eau  de  Luce,  a  cure  for  the  bite  of  fnakes,  191. 
Egypt,  travels  through,  6,  239,  40^. 
Ehilrovietcr,  dtfcriptiorf  of  an  improved  difeharging,  2^67. 
Elephant,  anecdote  refpefting  a  female,  330. 
Entomology,  American,  434. 

Epidemicai  difeafe,  account  of  one  among  cats,  297. 
Eudiometer,  account  of  Gren's,  216. 
Europe  and  Jfia,  query  refpcdting  the  boundaries  between,  327, 

Fiery  eruption  feen  at  the  Peak  of  Tencriff,  2 1 9. 

Fire-hall  feen  in-  Kent,  434. 

Fug,  obfervations  on  that  of  1 783,  417. 

Fox,  fome  particulars  concerniiig  the  ncl  or  ice^  402. 

Cahaxifm,  obfervations  and  experiments  on,  59,  163,  j'j?, 
C'efes,  on  the  tunes  produced  by  an  organ-pipe  in  diilcrent,  275» 
Ga/ts,  cures  by  inhalation  of,  (j^,  201,  3?9» 

Geography^ 
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Geography,  a  quciy  refpefting,  327.  \ 

Glazing  of  earthen  I'eJJeh,  without  lead,  203.  J 

Gt.'V/,  on  the  apparent  converfion  of  filver  into,  18,  ' 

G*  J  found  in  vegetables,  197.  ' 

Gojfamer,  on  the  true  origin  of  the,   llg.  'j 

Go'wer  on  the  form  of  vanes  of  windmills,  174*  \ 

Green,  preparation  of  Brunfwick,  215.  | 

Grceulami,  Dr.  Bacftrom's  voyage  to,   139.  j 
Gren  on  animal  eleiflricity,  163. 

Greti,  account  of  the  eudiometer  Invented  by,  216.  ; 

Cujiton's  experiments  on  the  colouring  matter  of  vegetables  with  I 

the  tungftic  acid,  8[.  ] 

Hajfenfrat-z.  on  the  oxygenation  of  fnow  and  rain,  217.  \ 

Hauch  (Von),  improved  difcharging  eleftrometer  by,  267.  { 

Hildebrant  on  the  apparent  converfion  of  filver  into  gold,   18.  j 

Hotuard's  (Mr.  Edward)  fulminating  oxyde  of  mercury,  21  j,  , 

Human  fiejh,  OH  the  inducements  to  the  eating  of,  265.  i 

Jiumboh's  portable  barometer,  defcrlption  of,  304.  i 

Hydro-azote,  method  of  preparing,  96.  j 

Hydrogene  gas,  efFeft  of,  on  the  voice,  214*  \ 

■  \ 

Ice  fox,  fome  particulars  concerning,  4.02.  < 
Inoculation  ofjhecp,  prize  queftion  refpe(Sting,  104. 

• ,  remarks  on,   in.  I 

Inoculation  for  the  conu-pcx.  Dr.  Pearfon's  ftatemcnt  of  the  progrefe  I 

made  in,  312.  ; 

JnfeBs,  American  colleftion  of,  434.  j 

Injlttitte  of  Cairo,  proceeding  of  the,   104.  \ 

/ro«  found  In  vegetables,  196,  198.  ^ 

Iron,  on  the  manufafturing  of,  43.  1 

Iron  ores,  on  the  affaying  of,   178,  381,  ■ 

Ironfide'?.  account  of  two  fingular  trees,  5 59>  3^0.  \ 

Iro7i  vejfeh,  a  cement  for,  216.  ; 
IJles  of  France  and  Bourbon,  geographical  defcrlption  of,  204. 

.\ 

Kirwan,  new  works  by,  329.  ] 

Lalatides  hlftory  of  aftronomy  for  1 798,  25. 

iLfl/i/7;d'<r  on  the  cold  of  laft  winter,  no.  ' 

—  on  the  tranfit  of  Mercury,  215. 

Larva  of  infeds  expelled  from  the  human  flomach,  366. 

Larivick  in  Shetland,  (hort  account  of,    141, 

Z.fflr/?^^  iV/>//«,  intelligence  refpedting,   103,  207,  329,431, 

I.ions,  anecdotes  of  two,  212.  ' 

Lijbon,  account  of  the  conftruftlon  of  the  city  of,  234, 

I^omet's  procefs  for  making  crayons,  299. 

Loureiro  on  the  eating  of  human  flefh,  265. 

Manganefe  found  in  vegetables,  197. 

Mann  on  the  caufe  of  changes  of  temperature,  337. 

Marunif 
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Marum,  Van,  apparatus  for  the  combufticn  of  phofphorus  by,  83. 

Medlcus  on  candles  with  wooden  wicks,  79. 

Mercury ,  efFedls  of  on  vegetable  life,   161. 

— — — ,  a  new  fulmuiating  prepuration  of,  213. 

Mercury,  Lalande's  note  on  the  tranat  of,   215, 

M^leorohg'tcal  remarks,  i  lo,  417, 

Meteorological  changes  indicated  by  animals,  367. 

MtUorology,  aphoriims  conne£ted  with,   333. 

Metre,  on  the  length  of  the  French,  21^. 

Midtu'ifery,  important  difcovery  in,  21 1. 

Isfjch'dl  on  the  healthiefl  materials  for  buildings,  &c.  233. 

M'ttchilhan  theory,  developemcnt  of  the,  35,   132. 

Moon,  on  the  height  of  mountains  in  the,  393. 

3Iountams,  comparative  height  of,  in  the  Earth,  Moon,  and  Ve» 

nus,  303. 
MnJJjet  on  the  manufacturing  of  iron,  43. 
MuJljeCh  affay-furnace  and  pyrometer,  25  J. 
Mujhet  on  the  affaying  of  ores  by  fufion,   178,  3S0. 
Miifical  Jlrings,  on  the  vibration  nodes  of,  347. 
Mutilations  produce  hereditary  marks  of  diftindlion,  i. 

Navigatiotiy  an  improvement  in,   109. 

Odhel'ius^  account  of  larvas  of  infedls  expelled  from  the  huma« 

ftumach,   366. 
Oedman  on  bugs  found  in  holljw  trees,  57, 
Od,  on  calming  the  waves  of  the  fea  by,  225. 
Oil,  effcfts  of  in  curing  the  bite  of  lerpents,  375. 
Olivur  and  Bruguiere'^  travels  through  Turkey,  Egypt,  &C,  6. 
Otto  on  the  property  of  oil  in  calming  the  fea,  225. 
Ottoman  empire,  travels  through  the,  6. 
Qres,  on  the  aflaying  of  by  fulion,  3^0, 

Padua,  meteorological  obfervatiors  made  at,  417. 

Paint,  difcovery  of  a  new  bafis  for  black,   334. 

Painting,  verr.a-.ks  on  Mr.  Sheldrake's  differtation  on,  324. 

Pfl/.^/;«e  (the  Elector),  death  of,   lU. 

Para/yjis  cured  by  inhalation  of  vital  air,  329. 

Peak  of  Tenerijf,  an  crup'icn  fcen  at  the,  219. 

Pearfon's  ftatcment  of  the  progrefs  in  vaccine  inoculation,  312. 

Perfia,  Egypt,  Sec.  travels  through,  6,  239,  405. 

Pejlilent-aljlu'uis.,  developemcnt  of  Dr.  Mitchili's  theory  of,  35, 132* 

Phenor.utid,  epochs  of  various  meteorological,  42Q. 

i-'i6a^i,t';«j', -apparatus  for  the  combuftion  of,  83. 

pneufj.ath  Medicine,  communications  refpefting,  95,  201,  329. 

Potatoes,  fize.made  from,  335. 

Pcuncy  (the  engraver),  death  of,  33). 

Poivder-proof,  defcripiion  of  Regnier's,  394, 

Privies,  to  prevent  the  difagreeable  fmell  of,  214. 

Prize  quejlloiis,  by  the  Society  of  Agriculture  at  Copenhagen,  103. 

1  by  the  Royal  Society  of  Gottingen,  104. 
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PuLl'icat.ons,  account  of  new,  207,  529. 

Pulmonary  difeajc,  a  cafe  of,  cured  by  hydro-azote,  95. 

Pumice  JhnCy  oblervations  on,  423.  '{ 

Putrid  feiHr  cured  by  inhalinf^  oxygen  gas,  201. 

Pyrometer,  defcription  of  Mr.  Mufhet's,  255.  ' 

Rain-ivakr,  on  the  oxygenation  of,  217.                                              .  1 

Reevely  (the  architect),  death  of,   220.  1 

Rcgnier\  poiVikr -proof,  defcription  of,   394.  < 

Roch  or  ice  fox,  fome  particulars  concerning  the,  40:, 

Rods,  on  the  longitudinal  vibrations  of,   113.  ; 

Royal  Society  of  London,  proceedings  of  the,   1 07,  2017,  j 

Royal  Academy  of  Sciences  at  Lijhjn,  tranfadlions  of  (the,  207.  • 

Royal  Society  of  Gotlingen,  traniattions  of  the,   207, 

Roy  en  (Profeflbr  at  Leyden),  death  of,  335.  1 

5ja^vrf's  Agenda,  63,   18S,  259,  jjr. 

SauJfuTc,  biograp'.iical  memoirs  of,  96.  ] 
Schroder,  on  the  mountains  of  the  Earth,  Moon,  and  Venus,  393* 

Sea,  remarks  on  the  colour  of  the,   142,  .; 

Sea,  to  calm  by  means  of  oil,  225.  , 

Serpents,  oil  a  cure  for  the  bite  of,  375.  I 

Sheldrake,  remarks  on  his  differtation  on  painting,   124.  ' 
Sl\'pivrtcks,  means  for  faving  the  crews  from,  247. 

Silver,  on  the  apparent  converfion  of  into  gold,   i3,  1 
Si-ze,  a  ufeful  one  from  potatoes,  33^. 

Smytlj  {Dr.),  ou  Mr.  Cruickfliank's  communication  in  Vol.  HI,  I 

103.                   ^  I 
Snakes,  to  cure  the  bite  of,   191. 

Sno'-iV,  en  the  oxygenation  of,  2 1 7.                                   "  \ 

S\ll,  enquiry  into  the  caufe  of  changes  in,  337.  I 

Sound,  on  the  conveyance  of  through  folid  bodies,   113,  ' 
Spitjhtrgen,  account  of  a  voyage  to,    159. 

— — ,  Ruffian  fettlemont  at,   J  46.  ~ 

Still-horn  children  may  fometimes  be  revived,  21 1.  ■ 
Siraiubtrries,  native  iron  found  in,    193. 

Slrirgs,  on  the  longitudinal  vibrations  of,    113.  1 

Strom's  account  of  fome  animalcules,  397.                                                          '  , 

Subr^arine  forcji,  accounc  of  a,  2S7.  < 

Sugar,  on  the  rrianr-fa(5ture  of  in  Europe,  218,  ,534.  - 
Sivallcws,  on  the  difappcarance  of  ia  autumn,  414. 
Syria,  travels  through,  405. 

Tia/??  affecicd  by  galvanifm,   169.  , 

Tthfcpes,  method  of  determining  the  magnifying  power  of,  87.  1 

Tempirature  of  climates,  gradual  changes  in  the,  337,  "\ 

Tai'jr-ff,  an  eruption  fee!;  at  the  Peak  of,  219.  ' 

Theory  of  the  ear. h,  hints  for  a,    1S8,   259,   351.  1 

7"/'or«;f<;«  on  pneumatic  mcdicii.e,  95,  2ci,  3^29.  \ 
I'tmhtT,  prize  queftion  on  the  rcaniig  of,   103. 

Tin  ore,  attempt  to  arrange  the  cryltals  of,  153.  I 

Toaldo  \ 

i 
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ToalJo  on  figns  of  change  of  weather,  367. 

■  on  the  fog  of  1783,  &c.  417. 

7ornado,  a  phenomenon  of  this  kind  in  Benvickfhlre,  219. 

Tranfmutation  of  metals,  remarks  upon,   iS. 

Travels  through  Turkey,  Egypt,  Syria,  &c.  6,  239,  405, 

Tree,  account  of  a  large  one,  359. 

7urnfol  hhe^  method  of  preparing,    17. 

Uranlte,  query  refpeding  the  analyfis  of,  112. 

Vaccine  inoculation y  communication  from  Dr.  Pearfon  on,  312. 

Variolous  matter,  letter  from  Dr.  J.  C.  Smyth  on,   103. 

Varhy  on  the  magnifying  power  of  telefcopes,  87. 

Vegetable  life,  effects  of  mercury  on,    161. 

Vegetable  juices,  experiments  on  the  colouring  matter  of,  81. 

Venus,  on  the  height  of  the  mountains  of,  393. 

Verdigrife  cryJlMi^ed,  method  of  manufaCluriBg,    l/I. 

Verdigrife,  on  the  raanufafture  of,  71. 

Voigt  on  the  vibration  nodes  of  mufical  (Irings,  347. 

Volatile  alkali,  a  cure  for  the  bite  of  fnakes,   192. 

Volta,  poftfcript  to  his  letter  on  galvanifm,  306. 

— —  on  animal  ele6lriclty,  59. 

War,  the  influence  of  on  the  atmofphere,  ^c,   333. 
Weather,  on  figns  which  indicate  changes  of,  367. 
Ji'lnte-nvajhing,  a  new  fjze  for  the  purpofe  of,  335* 
Whyts'i  thoughts  on  deafnefs,  and  help  for,  378. 
JVilUams  on  the  cure  of  pcrfons  bitten  by  fnakes,  igi. 
IVindmills,  on  the  form  of  the  vanes  of,   174. 
Wood,  an  experiment  on  the  growth  of,  197. 
Wooly  to  know  when  adulterated  with  cotton,  217. 

Zini^  BIndheim  on  the  ores  of,  251. 
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